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it`t;  tKý'r:  l  n Abstract 
The  thesis  addresses  the  issue  of  how  to  help  staff  in  Universities  learn  to  give 
feedback  with  the  main  focus  on  helping  teaching  assistants  (TAs)  learn  to  give 
feedback  while  marking  programming  assignments.  The  result  is  an  innovative 
approach  which  has  been  implemented  in  a  novel  computer  support  system  called 
McFeSPA.  The  design  of  McFeSPA  is  based  on  an  extensive  review  of  the 
research  literature  on  feedback. 
McFeSPA  has  been  developed  based  on  relevant  work  in  educational 
psychology  and  Artificial  Intelligence  in  EDucation  (AIED)  e.  g.  scaffolding  the 
learner,  ideas  about  andragogy,  feedback  patterns,  research  into  the  nature  and 
quality  of  feedback  and  cognitive  apprenticeship. 
In  particular,  a  number  of  issues  in  designing  various  patterns  for  forming 
the  feedback  have  been  investigated.  McFeSPA  draws  on  work  on  feedback 
patterns  that  have  been  proposed  within  the  Pedagogical  Patterns  Project 
(PPP)  to  provide  guidance  on  structuring  the  feedback  report  given  to  the 
student  by  the  TA.  The  design  also  draws  on  the  notion  of  andragogy  to 
support  the  TA.  McFeSPA  is  the  first  Intelligent  Tutoring  System  (ITS)  that 
supports  adults  learning  to  help  students  by  giving  quality  feedback. 
The  approach  taken  is  more  than  a  synthesis  of  these  key  ideas:  the 
scaffolding  framework  has  been  implemented  both  for  the  domain  of 
programming  and  the  feedback  domain  itself;  the  programming  domain  has  been 
structured  for  training  TAs  to  give  better  feedback  and  as  a  framework  for 
the  analysis  of  students'  performance.  The  construction  of  feedback  was 
validated  by  a  small  group  of  TAs.  The  TAs  employed  McFeSPA  in  a  realistic 
situation  that  was  supported  by  McFeSPA  which  uses  scaffolding  to  support  the 
TA  and  then  fade. 
The  approach  to  helping  TAs  become  better  feedback  givers,  which  is 
instantiated  in  McFeSPA,  has  been  validated  through  an  experimental  study 
with  a  small  group  of  TAs  using  a  triangulation  approach.  We  found  that 
1 our  participants  learned  differently  by  using  McFeSPA.  Consistent  with  our 
hypotheses,  the  evaluation  study  indicates  that  1)  Providing  content 
scaffolding  (i.  e.  detailed  feedback  about  the  content  using  contingent 
hints)  in  McFeSPA  can  help  almost  all  TAs  increase  their  knowledge/ 
understanding  of  the  issues  of  learning  to  give  feedback,  2)  Providing 
metacognitive  scaffolding  (i.  e.  each  level  of  detailed  feedback  in  contingent  hint, 
this  can  also  be  general  pop-up  messages  in  using  the  system  apart  from  feedback 
that  encourage  the  participants  to  give  good  feedback)  in  McFeSPA  helped  all 
TAs  reflect  on/rethink  their  skills  in  giving  feedback,  and  3)  When  the  TAs 
obtained  knowledge  about  giving  quality  feedback,  providing  adaptable  fading  of 
TAs  using  McFeSPA  allowed  the  TAs  to  learn  alone  without  any  support. 
McFeSPA's  implementation  was  intended  to  be  sufficient  to  test  the  main 
hypothesis  that  TAs  could  benefit  from  an  on-task  computer  system  designed 
to  support  the  TA  to  learn  how  to  give  feedback.  The  work  with  TAs 
suggests  that  a  more  complete  implementation  of  the  approach  would  be 
acceptable'  to  TAs  for  real  life  use.  Our  analysis  of  the  comments  of  the 
TAs  provides  the  basis  for  further  work  so  that  a  future  version  of  McFeSPA 
could  support  all  the  needs  of  both  novice  and  experience  TAs. 
The  thesis  makes  an  original  contribution  to  the  fields  of  AIED  and  ITSs  - 
particularly  the  scaffolding  approach  that  can  help  the  TAs  improve  the 
quality  of  their  feedback  to  students  during  marking  Prolog  programming 
assignments.  The  work  also  makes  a  potentially  significant  contribution  to 
work  on  formative  assessment  using  Information  and  Communication  Technology 
(ICT),  especially  an  innovative  approach  that  provides  opportunities  for 
fostering  reflective  thinking  by  the  feedback  giver.  Finally,  this  thesis 
contributes  to  the  field  of  HCI  by  demonstrating  an  original  approach  based 
on  an  adaptive  and  adaptable  interface  in  relation  to  helping  the  TAs  use 
the  system  to  provide  quality  feedback  to  students'  programming 
assignments. 
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xxii Chapter  1 
Introduction  to  the  Research 
1.1  Introduction 
The  aim  of  this  research  is  to  make  a  contribution  to  existing  research  on  how  to 
improve  the  quality'  of  the  feedback'  given  to  learners  and  at  the  same  time 
address  the  problem  of  helping  the  feedback-giver  to  improve  their  feedback 
giving  skills.  This  research  addresses  both  facets  in  an  effort  to  explore  the  role 
that  theories  of  scaffolding  and  competence  play  in  the  design  of  a  system  for 
training  teaching  assistants  (TAs)  to  analyse  the  feedback  they  give  to  their 
students.  The  approach  taken  in  the  thesis  is  that  TAs  should  be  supported  and 
become  more  effective  feedback  giver.  This  thesis  is  consistent  with  the  QAA 
Enhancement  Theme'  ("QAA  Scotland,  "  2007)  on  assessment.  It  aims  at 
enhancing  the  understanding  of  the  TA's  own  performance.  In  addition,  this 
research  is  complementary  to  the  research  themes  suggested  by  Matthew  (2004) 
i.  e.  `Improving  feedback  to  students  (link  between  formative  and  summative 
assessment)'  which  is  an  assessment  sub-theme  of  Enhancement  Theme 
("Enhancement  Themes,  "  2007).  Matthew  (2004)  reported  that  there  were  still 
many  issues  about  'Improving  feedback  to  students'  unsolved.  Some  of  these  are: 
`Training  of  students  for  self  and  peer  assessment';  `Training  of  students  to  use 
feedback  effectively';  `Development  of  student  abilities  to  recognise  good  and 
bad  work';  `Staff  time  to  develop  new  feedback  methods';  and  `Getting  the 
1  Quality  is  how  good  Or  bad  something  is.  In  this  thesis,  we  research  what  it  means  for 
something  to  be  quality  feedback  drawing  on  the  extensive  literature  about  feedback.  For  the 
purposes  of  this  thesis,  'good  feedback'  is  synonymous  with  'quality  feedback'. 
2  The  return  of  information  about  the  result  of  a  process  or  activity  with  the  aim  that 
the  learner  improves  their  understanding.  This  thesis  is  primary  concerned  with  managing  the 
feedback  from  teacher  to  students.  " 
3  The  Enhancement  Themes  initiative  is  part  of  the  Quality  Enhancement  Framework 
which  is  designed  to  support  higher  education  institutions  in  Scotland  to  manage  and  enhance  the 
quality  of  the  student  learning  experience  and  to  increase  public  confidence  in  the  quality  and 
standards  of  higher  education.  QAA  is  the  Quality  Assurance  Agency  for  Higher  Education; 
Quality  Assurance  (QA)  means  trying  to  meet  the  standard  of  higher  education  while  Quality 
Enhancement  (QE)  means  trying  to  improve  practice  rather  than  attain  some  minimum  standard. 
Chapter  11 balance  between  formative  and  summative  assessment'.  So  there  are  a  number  of 
issues  related  to  improving  feedback  to  students.  Therefore,  research  in  this  area 
has  extensive  possibilities  for  improving  teaching  practice.  In  order  to  perform 
this  research,  firstly,  we  need  to  explain  the  nature  of  the  problem  (see  Section 
1.2)  and  after  that  we  will  explain  the  overall  objectives  of  the  research  and  plan 
(see  Section  1.3).  Thereafter,  we  will  draw  out  the  anticipated  contribution  of 
knowledge  (see  Section  1.4)  and  finally  we  will  propose  a  synopsis  for  the  thesis 
(see  Section  1.5). 
1.2  Problem  Statement 
Many  educators  agree  that  teaching  and  learning  is  more  effective  when 
reinforced  by  appropriate  instructional  material  in  the  form  of  either  feedback  or 
suggestions  to  the  learner  (Brown  &  Knight,  1994;  Askew  &  Lodge,  2000;  Gibbs, 
2006)  in  which  assessment  is  also  part  of  the  instruction.  In  addition,  assessing 
leamer  achievement,  which  not  only  involves  providing  a  score,  but  also  more 
detailed  feedback  in  order  to  improve  students'  leaming  (Brown  &  Knight,  1994; 
Askew  &  Lodge,  2000),  is  a  vital  element  in  teaching  and  learning.  Giving 
feedback,  in  fact,  is  not  only  useful  for  the  learners,  but  it  can  also  develop 
teachers'  ability  to  assess  students  work  (Race,  2001).  From  assessment, 
especially,  learners  desire  more  feedback  (Gibbs  &  Simpson,  2003),  particularly 
in  adult  learners  who  are  more  inclined  to  under  take  self-directed  leaming 
(Knowles,  1988),  to  develop  their  studies.  In  other  words,  some  learners  may  be 
unhappy  that  they  work  on  their  assignment  with  considerable  effort  but  obtain 
inadequate  feedback  (London,  1995).  As  a  consequence,  feedback,  indeed,  is  a 
primary  instructional  strategy  and  also  a  powerful  component  in  learning  (Chai, 
2003).  However,  there  have  been  some  problems  in  giving  quality  feedback. 
Kulhavy  and  Wager  (1993)  argued  that  the  result  of  studies  conducted  since 
the  1960s  suggests  the  general  finding  that  some  feedback  is  better  than  no 
feedback.  Furthermore,  despite  the  fact  that  characteristics  of  quality  feedback 
should  be  more  detailed  and  related  to  individual  learners,  the  result  of  giving 
feedback  has  not  helped  students  much  because  quantity  and  quality  of  feedback 
Chapter  12 may  not  be  enough  to  help  students  (Gibbs  &  Simpson,  2003).  Beyond  this,  there 
are  the  following  additional  problems: 
1.2.1  Class  size 
Even  though  a  number  of  students  enroll  in  higher  education  in  order  to  obtain  a 
higher  degree,  the  problem  of  assessing  a  large  number  of  assignments  (Gibbs  & 
Simpson,  2003)  results  in  insufficient  time  for  the  instructors'  who  teach  in  higher 
education  to  give  quality  feedback.  It  is,  furthermore,  not  easy  to  provide  `detailed 
feedback'  to  all  learners  in  a  large  class  (Brown  &  Knight,  1994).  Providing 
feedback  is,  of  course,  a  crucial  part  of  learning  and  teaching;  yet  in  a  large  class, 
it  is  difficult  to  give  `individual  feedback'  to  every  student  according  to  Gibbs  & 
Simpson. 
1.2.2  Quantity  of  feedback 
Most  students  require  feedback  that  not  only  does  not  provide  too  many 
comments,  but  also  gives  more  guidance  with  regards  to  their  future  improvement 
(Brown  &  Knight,  1994).  Most  tutoring  systems  provide  feedback  to  the  users 
(e.  g.  Ecolab  (Luckin  &  du  Boulay,  1999;  Luckin  et  al.,  2003),  Cognitive  Tutors 
(Anderson  et  al.,  1995),  and  PACT  Geometry  Tutor  (Aleven  &  Koedinger,  2000; 
Aleven  &  Koedinger,  2001),  etc).  With  regard  to  the  tutoring  system  if  it  provides 
too  much  feedback  to  users,  they  may  not  think  by  themselves  and  wait  for 
external  feedback  to  influence  their  thinking.  In  comparison,  if  the  tutoring 
system  does  not  provide  enough  feedback,  users  may  be  disappointed  that  they 
cannot  see  the  correct  answer  (Smith,  1997).  This  can  be  poor  feedback  in  which 
it  is  not  suitable  for  the  tutors  to  give  such  feedback  to  the  students.  Besides, 
condition  9  of  Gibbs  &  Simpson  (2003),  concludes  that  students  do  not 
understand  more  detailed  feedback  from  the  teachers;  they  do  not  understand 
what  the  teachers  attempt  to  explain  to  them;  they  receive  feedback  which  is  hard 
to  interpret.  There  may  be  complicated  feedback  from  teachers  that  do  not 
properly  understand  their  students  preferred  learning  methods. 
An  instructor  is  a  university  teacher  ranking  below  assistant  professor  (Oxford 
Dictionary,  Oxford  University  Press,  2001).  In  this  thesis,  we  use  "teacher"  stand  for  "instructor". 
Chapter  13 Furthermore  reflective  practice  assignments  (Brown  et  al.,  1997)  of  various 
types  of  assessment  can  result  in  time-consuming  feedback  marking,  which  can 
result  in  low  quality  feedback.  In  addition,  providing  each  student  with  greater 
content  in  their  assignment  feedback  affects  teachers'  workload  in  higher 
education. 
1.2.3  Individual  Differences 
In  practice,  giving  individual  feedback  is  perhaps  often  inconsistent  due  to  the 
differences  in  students'  abilities  and  the  amount  of  effort  they  put  in  to  their  study 
(Beck  et  al.,  2002).  In  addition,  if  teachers  give  inconsistent  feedback,  this  may 
confuse  students. 
1.2.4  Timing  of  feedback 
In  the  case  of  giving  delayed  feedback,  it  may  be  detrimental  if  the  learners  have 
inadequate  time  to  assimilate  the  previous  lesson  before  going  on  to  the  next 
lesson  (Race,  2001).  However,  provision  of  immediate  feedback  to  students  can 
cause  confusion  to  the  students  when  they  obtain  several  errors  and  can  not 
remember  everything. 
1.2.5  Content  of  feedback  following  student  error 
In  fact,  although  many  different  approaches  have  been  tried  through  trial  and  error 
feedback  for  learning  purposes  has  not  succeeded  (Race,  2001).  Traditionally, 
when  giving  feedback,  most  teachers  only  give  feedback  when  students  make 
mistakes,  but  they  do  not  give  feedback  for  correct  answers  (Race,  2001).  Despite 
its  importance,  methods  for  providing  feedback  have  not  been  very  successful. 
Most  methods  have  been  established  by  a  system  of  trial  and  error.  In  addition, 
Graesser,  Person,  &  Magliano  (1995)  found  from  their  studies  that  tutors  do  not 
devote  much  time  to  explaining  errors.  Due  to  the  fact  that  it  is  difficult  for  the 
tutors  to  deal  with  the  problems  of  distinguishing  errors  and  misconceptions,  the 
students  are  left  to  work  out  the  answers  themselves. 
Chapter  14 1.2.6  Positive  feedback 
One  problem  with  giving  feedback,  particularly,  with  large  class  sizes,  is  that 
perhaps  the  teachers  ignore  the  importance  of  feedback  statements.  Failure  to 
understand  the  value  of  positive  feedback  may  lead  to  students  lacking  motivation 
to  follow  the  teacher's  comments.  On  the  other  hand,  this  is  especially  so  when 
teachers  provide  only  positive  feedback  which  does  not  include  enough 
reasonable  detailed  feedback,  for  example,  when  a  teacher  gives  "excellent"  at 
first  time  of  marking  and  next  time  he/she  gives  "very  good"  (Race,  2001). 
1.2.7  Problems  in  giving  quality  feedback 
Apart  from  the  various  problems  of  giving  quality  feedback  outlined  above,  in 
condition  11  from  the  investigation  by  Gibbs  &  Simpson  (2003),  there  are  many 
reasons  why  poor  feedback  affects  students'  learning  in  the  future,  for  example, 
returning  feedback  late  to  students;  feedback  may  be  unrealistic  or  unspecific; 
students  do  not  known  the  answer  from  the  feedback  question  or  what  to  do  from 
the  feedback;  feedback  may  discourage  students;  students  do  not  follow  feedback 
or  know  how  to  improve  according  to  the  feedback.  When  providing  feedback, 
there  have  been  several  common  errors: 
"  Not  allowing  the  speaker  or  presenter  the  opportunity  to  comment  on  his 
or  her  work. 
"  Saying  what  you  would  do  rather  than  listening  to  what  the  person  says  he 
or  she  did. 
"  Saying  what  was  done  is  totally  useless. 
"  Attacking  the  person  rather  than  analysing  the  question  (Brown  et  al., 
1997). 
Problems  with  providing  feedback  to  students  might  be  either  oral  or 
written.  In  this  manner,  it  is  interesting  to  take  feedback  on  assignments  into 
account  particularly  in  large  classes. 
Chapter  15 1.2.8  Problems  in  giving  feedback  on  assignment 
Nowadays,  for  almost  all  people  teaching  and  learning  at  undergraduate  level, 
lecturers'  teach  large  groups  of  learners.  To  provide  quality  teaching,  all  lecturers 
should  pay  attention  to,  and  follow  closely,  the  learning  development  of  each 
learner.  In  particular,  lecturers  should  provide  individual  feedback  or  instruction 
or  consult  each  student.  Despite  this,  the  problem  of  big  classes  still  leads  to 
inadequate  time  to  assess  students'  learning  (Tsintsifas,  2002)  together  with 
providing  quality  feedback  i.  e.  marking  and  providing  such  feedback  for  each 
learner. 
Teaching  big  classes  affects  assessment,  which  is  especially  true  at  the 
undergraduate  level  Universities  often  hire  helpers  as  teaching  assistants  (TAs)  or 
employ  automated  marking  assignments.  However,  novice  teachers  or  TAs  lack 
the  required  training  in  giving  quality  feedback  (Dennis  et  al.,  2002).  Although 
learning  instruction  is  improved  effectively,  some  research  shows  inconsistent 
results.  This  is  because  many  teachers  have  not  been  trained  to  give  feedback. 
However,  there  is  very  little  research  in  this  area  (Kochakornjarupong  et  al., 
2005). 
1.2.9  Inadequate  training  in  giving  quality  feedback 
With  regard  to  the  marking  of  assignments  and  providing  feedback  that  is 
necessary  for  teaching  and  learning  at  undergraduate  level,  many  people  who  are 
requested  to  give  feedback  have  inadequate  training  to  do  so.  Providing  feedback 
is  an  important  task,  yet  there  are  still  some  teachers  who  argue  that  they  have  not 
been  trained  to  improve  their  students'  learning  through  feedback  (Brown  et  al., 
1997).  Even  if  automated  marking  assignments  systems  or  semi-automated 
marking  assignments  system  such  as  SPROUT  (Pardoe  &  Vickers,  1994;  Rimmer 
et  al.,  1995),  Ceilidh  (Foxley  et  al.,  1999),  CourseMaster  (Foxley  et  al.,  2001; 
Higgins  et  al.,  2002),  and  BOSS  (Joy  &  Luck,  1998;  Joy  et  al.,  2000)  can  provide 
automated  feedback  to  students,  they  have  not  taught  tutors  or  TAs.  Tutors  or  TAs 
might  have  a  great  deal  of  experience  in  programming  language  issues  but  they 
sA  lecturer  is  a  person  who  gives  lectures,  especially  as  a  teacher  in  higher  education 
(Oxford  Dictionary,  Oxford  University  Press,  2001).  In  this  thesis,  we  use  "teacher"  stand  for 
"lecturer". 
Chapter  16 lack  knowledge  in  giving  quality  feedback.  This  knowledge  is  a  part  of  the 
pedagogical  strategies  in  which  they  give  feedback  like  the  feedback  that  they 
received  when  students,  according  to  epistemological  beliefs  (Hoffer  &  Pintrich, 
1997;  Hammer  &  Elby,  2000).  That  is  the  knowledge  that  the  TAs  have  obtained 
from  their  teachers,  to  learn  how  to  give  quality  feedback  in  order  to  provide  more 
detail  of  explanation  of  feedback  provision. 
In  fact,  giving  feedback  is  a  fundamental  part  of  learning  and  teaching. 
Thus,  learning  to  give  quality  feedback  should  be  a  concern.  In  the  next  section 
we  will  propose  the  outline  approach. 
1.2.10  Outline  Approach 
Although  the  main  issue  includes  both  students  and  TAs,  this  research  is  primarily 
about  supporting  TAs.  This  involves  both  helping  the  TAs  to  be  efficient  and 
helping  them  to  learn  about  how  to  provide  quality  feedback.  Due  to  the  fact  that 
the  scaffolding  approach  has  been  used  successfully  to  support  learners,  we  have 
selected  this  as  an  appropriate  approach  to  teach  TAs  who  like  most  adults  have 
little  time  to  learn  anything-  while  engaged  in  marking  students'  scripts. 
The  scaffolding  approach  involves  helping  the  learners  to  succeed  in  a  way 
that  they  could  not  accomplish  on  their  own  (e.  g.  the  Zone  of  Proximal 
Development  (ZPD)  (Vygotsky,  1978)).  Scaffolding  techniques  have  been  applied 
effectively  in  Ecolab  (Luckin  &  du  Boulay,  1999;  Luckin  et  al.,  2003),  Cognitive 
Tutors  (Anderson  et  al.,  1995),  and  PACT  Geometry  Tutor  (Aleven  &  Koedinger, 
2000;  Aleven  &  Koedinger,  2001),  etc).  As  a  consequence,  it  is likely  to  be  useful 
for  helping  the  TAs  to  learn  to  give  quality  feedback.  When  the  TAs  achieve 
mastery,  they  will  not  require  any  support  from  the  system.  The  system  'fades' 
away  by  reducing  the  amount  of  support  which  the  TAs  require  to  improve  their 
learning.  Not  only  do  our  approaches  lie  in  the  scaffolding  approach,  but  they  also 
employ  cognitive  apprenticeship  (Collins  et  al.,  1989);  feedback  pattern  (see 
Principles  of  McFeSPA  in  Chapter  5);  providing  quality  feedback  (see  Chapter  3); 
contingent  help  approach  (Wood,  1999);  and  andragogical  model  (Knowles  et  al., 
1998). 
Chapter  17 However,  there  is  little  research  on  the  scaffolding  approach  applied  in 
computer-support  to  help  novice  teachers  learn  to  give  quality  feedback  e.  g.  semi- 
automatic/automatic  marking  systems  rarely  provide  any  support  to  train  the 
novice  teachers  to  give  quality  feedback.  We  have  been  unable  to  detect  a  system 
in  our  research  that  either  supports  or  trains  the  novice  feedback  giver.  In 
addition,  a  number  of  systems  scaffold  students  to  learn  in  a  particular  context  but 
they  have  not  helped  adults  learn  in  giving  feedback  to  improve  their  feedback 
giving.  To  do  this,  we  have  chosen  to  work  on  the  problem  faced  by  TAs  in  the 
real  situation  of  marking  programming  assignments  in  large  classes  to  explain 
students'  errors.  In  this  manner,  TAs  are  likely  to  be  inexperienced  in 
communication  skills  even  though  they  have  programming  skills. 
1.2.11  Summary 
In  conclusion,  it  is,  of  course,  perhaps  a  truth  per  se  that  feedback  is  essential  for 
learning,  yet  several  problems,  as  mentioned  above  and  are  also  associated  with 
the  investigation  of  Doig  (1999),  entail  provision  of  quality  feedback.  Therefore, 
the  aim  of  this  research  is  to  improve  the  quality  of  the  feedback  given  to  learners 
and  at  the  same  time  address  the  problem  of  helping  the  feedback  giver  to 
improve.  In  order  to  meet  this  aim,  we  desire  to  ask  some  further  questions,  these 
are:  How  does  computer-support  help  TAs  learn  to  provide  quality  feedback? 
How  does  computer-support  help  the  TAs  to  improve  their  feedback  giving  skill? 
Can  a  computer-support  system  promote  better  help  seeking  activities  providing 
feedback  for  TAs?  i.  e.  TAs  can  use  the  system  alone  without  any  support. 
According  to  the  effectiveness  of  scaffolding  software  as  mentioned  above,  we 
have  chosen  to  use  a  scaffolding  framework  (see  Chapter  5)  to  improve  TAs  skill 
of  giving  feedback.  Therefore,  in  order  to  help  the  feedback  giver  learn  to  provide 
quality  feedback,  the  scaffolding  framework  could  help  them  learn  feedback 
giving  skills  in  appropriate  situations. 
1.3  Overall  objectives,  and  plan 
The  aim  of  this  research  is  to  develop  a  scaffolding  system  to  help  novice  teachers 
or  teaching  assistants  (TAs)  improve  the  quality  of  feedback  to  students  on  their 
Chapter  1g programming  language  assignments  and  to  improve  the  teacher's  own 
understanding  of  how  to  give  quality  feedback.  The  plan  and  time  table  of  the 
research  can  be  seen  in  Appendix  J.  In  the  following  we  propose  the  overall 
objective  and  outline  the  limitation  of  the  research. 
1.3.1  Objectives  and  Requirements  of  the  Research 
In  this  thesis,  we  will  design  and  implement  a  system  which  features  with 
interesting  properties  in  which  we  propose  a  set  of  tools  that  will  provide  an 
innovative  method  of  improving  the  quality  of  feedback  and  of  helping  the 
teacher  to  learn  how  to  give  better  feedback.  We  then  test  whether  it  is  really 
interesting  empirically.  The  prototype  design,  it  involves  the  design  and 
implementation  of  a  semi-automated  marking  system  (see  Chapter  5-7)  to  extract 
error  types  (e.  g.  design,  implementation,  style,  see  Chapter  4)  sorted  by  critical 
errors/weaknesses  and  common  errors,  it  will  annotate  these  errors  and  then 
utilise  feedback  patterns  (see  Chapter  3).  Further,  we  provide  scaffolding  support 
to  help  TAs/new  teachers  choose  which  of  the  several  forms  of  feedback  pattern 
is  better  to  use  to  generate  the  feedback  for  the  students.  For  the  evaluation,  we 
use  the  system  with  scaffolding  turned  off  to  help  three  TAs  give  feedback  by 
using  pre-provided  mock-up  student  scripts  and  three  TAs  using  the  full  system 
with  the  same  mock  students'  scripts.  Consequently,  we  test  the  hypothesis  that 
the  TAs  who  use  our  system  could  give  better  feedback  to  the  students'  scripts  as 
judged  by  a  range  of  measures,  for  more  details  see  Table  1.1. 
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U In  other  words,  our  methodology  consists  of.  design  and  implementation  of  a 
system  to  perform  some  automated  feedback  (e.  g.  using  Visual  Basic,  Prolog)  and 
analysis  of  student  solution  (e.  g.  Prolog);  design  and  implement  a  system  for 
marking  assignments  (e.  g.  using  Visual  Basic);  design  and  implement  a  system 
for  advising  teachers  (a)  Active  -like  dialog  to  remind  the  teacher,  b)  Passive  (e.  g. 
offer  choices  for  processing  feedback  message  and  generating  feedback  report)); 
Integrate  all  above. 
1.3.2  Limitations  of  the  Research 
Our  system  does  not  involve  how  students  interact  with  the  TAs/new  teachers. 
Furthermore  it  is  out  of  the  context  of  our  system  to  consider  student  questions 
related  to  the  feedback  which  they  receive.  Beyond  employing  our  system,  other 
approaches  are  generally,  to  use  FAQ  (Frequently  Asked  Question)  or  an  Answer 
Garden  which  is  dynamic  system  that  popular  via  E-mail;  however,  our  system 
does  not  involve  online  feedback.  In  addition,  our  system  does  not  design 
standard  questions  for  both  programming  domain  and  feedback  domain,  not 
specific  face-to-face  between  TAs  and  the  system  but  emphasises  high  quality 
feedback.  In  terms  of  providing  support,  it  is  not  easy  to  guarantee  that  we  have  a 
complete  set  of  techniques  to  help  provide  the  best  quality  feedback  because  the 
kinds  of  support  that  we  can  provide  must  be  capable  of  helping  the  learner  and 
the  feedback  giver  to  improve  their  performance  on  current  and  later  tasks. 
Besides  even  though  our  system  does  not  give  any  score,  it  provides  an  approach 
to  a  semi-automated  assessment  helping  markers  to  learn  to  give  feedback  i.  e. 
helping  TAs  by  scaffolding,  contingent  help,  help  seeking  (temporary  help). 
Therefore  we  do  not  focus  much  on  the  metric  based  automated  assessment 
because  our  system  is  another  dimension  of  formative  assessment  that  focuses  on 
the  students'  type  of  error/weaknesses. 
1.4  Anticipated  contribution  of  knowledge. 
This  chapter  contributes  to  the  issue  regarding  how  to  provide  help  to  the  learners 
to  improve  their  learning  from  their  feedback.  This  work  contributes  to  the  field 
of  Artificial  Intelligence  in  Education  (AIED)  which  focuses  on  how  to  train 
Chapter  1  15 people  to  give  quality  feedback  in  the  situation  of  marking  assignments  applied  to 
programming  teaching.  We  propose  the  contribution  according  to  the  following. 
1.4.1  Major  Contribution 
A  new  scaffolding  system  which  can  help  novice  teachers  or  teaching  assistants 
(TAs)  improve  the  quality  of  feedback  to  students  in  the  situation  of  marking 
programming  assignments  and  to  improve  the  teacher's  own  understanding  of 
how  to  give  quality  feedback  i.  e.  it  will  contribute  to  TAs  directly,  and  students 
indirectly. 
1.4.2  Minor  Contribution 
A  framework  for  scaffolding  systems  that  will  help  people  learn  something  from 
the  system  and  that  can  be  applied  to  contexts  other  than  training  teachers  to  give 
quality  feedback  e.  g.  design  of  McFeSPA  could  help  people  in  online  assessment, 
supervision  assessment,  and  student  assessment.  In  addition,  the  approach  can  be 
applied  in  training  supervisors  to  give  feedback  to  employees. 
1.4.3  Summary 
We  believe  that  using  a  scaffolding  system  to  help  TAs  learn  to  give  feedback  can 
help  them  gain  experience,  and  improve  their  skill  and  approach  to  giving  quality 
feedback;  however,  our  system  is  an  advance  in  helping  TAs  to  do  better.  This 
should  be  particularly  helpful  for  TAs  who  have  not  learnt  to  give  feedback. 
1.5  Synopsis  of  the  thesis 
This  thesis  consists  of  nine  chapters.  Chapter  I  proposes  the  general  problems  to 
be  addressed  and  the  objective  of  the  scaffolding  system  through  the  anticipated 
contribution  of  knowledge.  This  chapter  highlights  the  main  problems  in  giving 
feedback.  Chapter  2  presents  the  nature  of  giving  feedback  and  the  characteristics 
of  good  feedback.  This  chapter  highlights  several  issues  in  relation  to  the 
following;  how  do  people  learn  to  give  good  feedback  and  how  do  computer 
systems  help  teachers  provide  feedback?  Chapter  3  presents  the  feedback  design 
Chapter  1  16 which  relates  to  several  factors  to  underpin  the  scaffolding  system  for  help  giving 
quality  feedback.  This  chapter  highlights  the  analysis  of  the  level  of  feedback 
content  for  constructing  the  model  of  giving  feedback  from  the  system  to  TAs 
directly  and  to  students  indirectly.  Chapter  4  proposes  a  programming  domain  for 
training  TAs  to  give  quality  feedback  as  a  framework  for  analysis  of  student 
performance.  This  chapter  highlights  a  framework  for  classification  of  types  of 
weaknesses.  Chapter  5  presents  the  investigation  of  several  scaffolding  systems 
through  system  design  based  on  several  interesting  approaches.  This  chapter 
highlights  the  system's  architecture  and  principles  for  training  TAs  in  giving 
better  feedback.  Chapter  6  explores  scenario-based  design  of  scaffolding  systems 
in  order  to  develop  interface.  This  chapter  highlights  the  design  situation  of  a  TA 
marking  an  assignment  with  a  semi-automated  marking  system.  Chapter  7 
presents  the  implementation  of  the  system  and  reports  the  usability  evaluation. 
This  chapter  highlights  the  evaluation  results  with  discussion  of  the  results  to 
improve  the  system  for  the  evaluation  in  the  next  chapter  and  further  work. 
Chapter  8  reports  the  evaluation  of  the  system's  learning  environment.  This 
chapter  highlights  the  results  of  the  evaluation  and  discussion  of  analysis  of  the 
results  regarding  the  next  version  of  the  system.  Chapter  9  concludes  all  research 
achievements  and  proposes  the  contributions  of  the  research.  This  chapter 
highlights  the  theory  and  implications  for  future  research  work. 
Chapter  1  17 Chapter  2 
How  do  people  learn  to  give  good  feedback? 
2.1  Introduction 
In  order  to  answer  the  questions  in  Chapter  1,  this  chapter  we  will  investigate  the 
range  of  research  that  investigates  how  to  help  educators  learn  or  practice  giving 
feedback  in  order  to  improve  their  skills  for  giving  better/quality  feedback  to 
students  in  the  future.  Providing  teachers  with  practice  to  upgrade  their  skills  is 
like  teaching  teachers  to  improve  their  feedback  giving  skills.  In  general, 
considering  providing  feedback  that  is  crucial  for  teaching  and  learning  at 
undergraduate  level,  many  people  have  little  training  to  give  the  required 
feedback  (Kochakomjarupong  et  al.,  2005).  Most  research  involves  training 
teachers  in  leaming,  teaching  and  assessment  (Nicol,  2000)  but  there  is  no 
feedback  training.  Providing  feedback  is  an  important  task.  In  addition,  several 
educators  have  researched  how  to  give  good/quality  feedback  to  students  in 
higher  education  with  regard  to  innovative  assessment  (Bryan  &  Clegg,  2006),  yet 
there  have  been  some  teachers  who  argue  that  they  have  not  been,  yet  there  have 
been  some  teachers  who  argue  that  they  have  not  been  trained  to  improve  their 
students'  leaming  through  feedback  (Brown  et  al.,  1997).  How  can  an 
inexperienced  teacher  become  a  good  teacher?  From  observation  of  other 
teachers,  and  reflection  on  others  teaching  methodology.  For  these  reasons,  we 
should  know  which  is  good  feedback  to  provide  learners  with  and  which  feedback 
is  poor  and  should  be  avoided.  Further,  from  the  available  literature,  it  seems 
possible  to  suggest  the  following  ways  of  helping  to  provide  feedback  in 
accordance  with  the  following. 
2.2  What  counts  as  good  feedback? 
Kulhavy  &  Wager  (1993)  argued  that  the  result  of  studies  conducted  between  the 
1960's  and  the  early  1990's  in  general  suggest  that  some  feedback  is  better  than 
Chapter  218 no  feedback.  According  to  Brown  et  al.  (1997),  the  goal  of  feedback,  in  fact,  is  to 
assist  someone  to  develop  what  he  or  she  is  doing  in  which  it  should  be  beneficial 
and  sufficient  to  the  recipient.  They  also  suggested  that  feedback  should  be 
specific,  accurate,  timely,  clear  and  necessary  to  encourage  a  person  in  order  to 
change  their  thinking  and  then  improve  their  experience. 
Bangert-Drowns  &  Kozma  (1989)  proposed  effective  feedback  in  which  it 
should  include  giving  correct  answers  together  with  positive  feedback,  give 
correct  response,  give  an  assessment  of  student  answers,  give  the  reason  for 
students'  incorrect  answer,  support  student  to  achieve  correct  answer,  advise 
special  approaches  to  students. 
In  general,  providing  feedback  can  help  students  know  how  to  improve  their 
next  piece  of  work  (Brown  &  Knight,  1994;  Askew  &  Lodge,  2000).  Clarke 
(2000)  reported  the  example  of  giving  effective  feedback  e.  g.  "You  worked  very 
hard  on  this".  In  addition,  giving  feedback  not  only  is  more  useful  for  the  learners, 
but  it  can  also  develop  teachers'  assessment  techniques  (Race,  2001).  There  are 
several  kinds  of  effective  feedback  which  we  will  explore  in  the  nature  of 
feedback  (see  Section  2.2.1)  then  we  shall  review  the  characteristics  of  good 
feedback  (see  Section  2.2.2)  followed  by  techniques  of  giving  good  feedback  (see 
Section  2.2.3)  and  then  by  Effective  assessment  with  good  feedback  (see  Section 
2.2.4)  and  finally  we  will  discuss  issues  related  to  the  marking  assistant  and  good 
feedback  (see  Section  2.2.5). 
2.2.1  Nature  of  feedback 
The  term  "Nature  of  feedback",  or  reinforcement,  refers  to  the  foundation  of  a 
number  of  instructional  principles  used  in  the  context  of  programmed  instruction 
(Deterline,  1962;  Markle,  1964).  These  principles  included  "use  prompting".  i.  e. 
providing  hints  is  recommended  in  order  to  "shape"  the  learner's  behaviour  by 
selectively  reinforcing  the  correct  response.  The  other  principles  concerned  the 
choice  of  an  appropriate  "step  size"  i.  e.  how  much  information  to  present  at  once, 
and  how  often  feedback  or  reinforcement  should  be  provided.  Generally,  "nature 
of  feedback"  references  issues  connected  with  quality,  quantity,  and  language 
used. 
Chapter  2  19 The  topology  of  Tunstall  &  Gipps  (1996)  suggested  that  the  content  of 
feedback  should  include  evaluative  or  descriptive  strategies:  evaluative  feedback 
strategies  are  giving  rewards  and  punishments,  and  expressing  approval  and 
disapproval  e.  g.  "well  done",  "good  boy",  "Brilliant",  descriptive  feedback 
strategies  are  telling  children  they  are  right  or  wrong,  describing  why  an  answer 
is  correct,  telling  children  what  they  have  and  have  not  achieved,  specifying  or 
implying  a  better  way  of  doing  something,  and  getting  children  to  suggest  how 
they  can  improve  such  as  the  "go  back  and  check  your  work"  command,  the  "tell 
me  how"  invitation,  the  "what  would  make  this  better"  question.  Even  though  the 
strategies  of  Tunstall  &  Gipps  (1996)  are  for  the  primary  classroom,  they  might 
still  be  useful  to  adapt  for  giving  feedback  at  the  undergraduate  level.  Many 
teachers  agree  that  it  is  good  to  provide  evaluative  feedback  and  follow  this  with 
descriptive  feedback  to  describe  why  an  answer  was  right  or  wrong  or  how  it 
might  be  improved  (Hargreaves  et  al.,  2000). 
Basically,  the  kinds  of  feedback  covered  by  the  term  "nature  of  feedback" 
(e.  g.  using  prompting)  are  not  of  an  adequate  quality  because  of  their  lack  of 
detail.  We  want  an  answer  to  how  we  provide  quality  feedback  -  so  studying  the 
characteristics  of  good  feedback  in  what  follows  could  help  us  select  the  types  of 
quality  feedback  to  use  in  our  research. 
2.2.2  Characteristics  of  good  feedback 
In  order  to  provide  quality  feedback,  there  are  several  factors  to  take  into  account 
as  follows. 
2.2.2.1  Asking  key  questions 
In  order  to  provide  constructive  or  focused  feedback  and  encouragement,  there 
should  be  key  questions  to  ask  in  the  tutorial.  These  are  (a)  nat  are  you  trying  to 
do?  (b)  What  have  you  been  doing?  (c)  not  problems  are  you  having?  (d)  "at 
are  you  going  to  do  next?  (Brown  et  al.,  1997).  Similarly,  considering  giving 
feedback  on  assignments,  the  teacher  should  ask  some  questions  to  the  learners 
when  the  work  is  returned.  Brown  and  colleagues  (p.  4)  revealed  that  there  are 
three  valuable  questions  to  ask  when  providing  feedback.  Those  are 
"  What  were  you  trying  to  do? 
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"  Why  did  you  do  it  in  that  way? 
Furthermore,  from  the  reviews  of  Chi,  Siler,  Jeong,  Yamauchi,  & 
Hausmann  (2001)  in  relation  to  effective  feedback,  teachers  may  give  students 
prompt  explanation  via  feedback  e.  g.  "Can  you  explain  this  in  your  own  words?  " 
"Explain  why  you  believe  that  your  answer  is  correct  or  wrong?  "  "What  did  we 
learn  in  class  about  this  particular  topic?  "  Beyond  this,  it  should  be  vital  to  give 
feedback  information  to  students  to  tell  them  how  to  focus  on  further  steps  (e.  g. 
providing  hints  to  students  to  complete  the  tasks)  in  which  it  is  concerned  with  the 
process  of  learning  (Suhonen  et  al.,  200  1).  These  may  remind  the  learner  to  focus 
on  their  work.  Nevertheless,  providing  'asking  key  questions'  to  students  might 
be  inadequate  to  either  improve  or  revise  their  assignments.  Thus,  providing 
feedback  by  asking  key  questions  alongside  providing  hints  that  depends  on  the 
types  of  problem  in  order  to  guide  the  students  to  update  their  assignments,  could 
help  them  improve  their  learning  development. 
2.2.2.2  Specification  of  the  important  error 
Noonan  (1984)  found  that  the  process  of  giving  feedback  depended  on  correct 
answers  rather  than  the  type  of  error  that  learners  performed.  Thereafter,  Kula  & 
Wager  (1993)  reported  that  there  is  no  research  supporting  the  concept  that 
feedback  following  errors  causes  students  distress.  In  that  case,  it  is  obvious  that 
not  only  feedback  can  help  the  learner  to  correct  errors  but  can  also  reinforce 
motivation.  For  this  reason,  a  large  number  of  studies  tried  to  combine  motivation 
with  feedback  (e.  g.  from  the  investigation  of  Methaneethorn,  Vickers,  and  Bma 
(2004)).  Giving  a  feedback  response  as  only  coffect/incorrect  (Knowledge  Of 
Response:  KOR)  is  less  useful  to  learners  than  providing  feedback  with  the 
correct  answer  (Knowledge  of  Correct  Response:  KCR),  Kulhavy  &  Wager  also 
found  that  adding  further  information  to  feedback  messages  has  no  consistent 
effect  on  instructional  performance.  This  is  because  feedback  may  depend  on 
"learner's  knowledge"  and  "time  of  responding",  according  to  Kulhavy  &  Wager. 
Brown  &  Knight  (1994)  discovered  that  students  require  feedback  that 
does  not  provide  too  many  comments  and  also  gives  more  guidance  to  be  useful 
for  their  improvement.  Nevertheless,  it  is  necessary  to  provide  feedback 
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teachers  should  not  give  too  much  feedback  because  students  have  to  put  aside 
more  time  to  be  able  to  understand  them  (Race,  200  1).  It  is  clear  therefore  that  not 
only  do  the  teachers  waste  time  giving  feedback  on  every  error  but  also  the 
learners  may  not  pay  attention  to  all  those  comments.  Beneath  this  idea  of 
focusing  on  important  errors,  Gibbs  (1992)  attempted  to  provide  effective  and 
efficient  feedback  by  providing  more  relevant  and  interesting  feedback  to  the 
learners.  Considering  important  errors,  in  findings  from  the  marking  system  for 
CourseMaster  (Higgins  et  al.,  2002),  most  students  appreciate  a  system  that  gives 
important  errors  only.  According  to  their  experience,  giving  feedback  on  every 
error  could  be  detrimental  to  the  students  leaming  system.  Therefore,  the  quantity 
of  feedback  should  be  controlled  by  the  teachers  in  accordance  with  the  students' 
ability.  Furthermore,  in  order  to  provide  feedback  following  errors,  Intelligent 
Tutoring  Systems  are  designed  to  help  the  learner  solve  bugs  and  misconceptions 
that  normal  tutors  may  not  support  because  skilled  tutors  seldom  give 
knowledgeable  feedback  (Putnam,  1987;  Lepper  et  al.,  1990;  McArthur  et  al., 
1990). 
2.2.2.3  Thinking  students'  action 
In  general,  teachers  may  consider  students'  action  before  providing  feedback. 
Laurillard  (2002)  categorized  feedback  into  intrinsic  and  extrinsic  feedback, 
extrinsic  feedback,  for  example,  'very  good,  'should  try  harder'  etc.  Effective 
quality  feedback  of  this  kind  is  imitation  of  intrinsic  feedback,  for  example,  ýYou 
have  offered  good  evidence  for  your  arguments  here?  '  'You  would  have  achieved 
a  better  introduction  to  this  essay  by  including  some  historical  background  to  the 
field'  etc  (p.  126-7).  In  order  to  attain  the  goal,  comments  of  this  kind  of  feedback 
should  relate  to  the  students'  action.  If  providing  feedback  on  students'  essay 
writing  is  extrinsic  feedback,  tutors  could  supply  more  valuable  content  as 
intrinsic  feedback.  Therefore,  providing  intrinsic  feedback  is  telling  the  learners 
what  they  should  do  in  which  it  is  individualised,  private,  formative  feedback  that 
help  the  learners  to  construct  their  understanding  between  theory  and  practice.  In 
addition,  Nicol  &  Macfarlane-Dick  (2006)  proposed  seven  principles  of  good 
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education'  (Chickering  &  Gamson,  199  1) 
1.  help  clarify  what  good  performance  is  (goal,  criteria,  expected  standards); 
2.  facilitates  the  development  of  self-assessment  (reflection)  in  learning 
3.  delivers  high  quality  information  to  students  about  their  learning; 
4.  encourages  teacher  and  peer  dialogue  around  learning; 
5.  encourages  positive  motivational  beliefs  and  self-esteem; 
6.  provides  opportunities  to  close  the  gap  betwecn  current  and  desired 
performance; 
7.  provides  information  to  teachers  that  can  be  used  to  help  shape  teaching 
(p.  205). 
They  maintain  that  if  formative  assessment  and  feedback  are  used  with  regard  to 
their  seven  principles  of  good  feedback  practice,  then  formative  assessment  and 
feedback  might  be  the  basis  for  further  work  on  supporting  students'  development 
of  their  own  learning  (self-regulation  of  learning).  Beyond  this,  it  would  be 
constructive  to  tell  the  learner  to  write  on  the  bottom  of  their  assignment  about 
which  feedback  they  prefer  to  receive  from  the  tutors  before  handing  into  the 
tutors  (Gibbs,  1992).  However,  it  might  be  difficult  for  computer-support  to 
distinguish  the  learner  preference  unless  the  system  provides  a  choice  for  them  to 
choose  then  next  time  the  tutors  can  provide  appropriate  feedback  which  is 
relevant  to  the  learners'  requirements. 
Furthermore,  giving  good  feedback  should  reflect  the  students'  action. 
Hatton  and  Smith  (quoted  in  Brown  et  al.,  1997),  suggested  that  reflection  might 
be  defined  as  "deliberate  thinking  about  an  action  with  a  view  to  its 
improvement".  They  discriminated  four  kinds  of  reflection  that  are  obvious  in  the 
essays  of  students  depending  on  their  writing  skill.  These  are 
Descriptive  writing  in  which  no  reflection  is  evident 
Descriptive  reflection  in  which  some  reasons,  based  on  personal 
judgement,  are  provided 
Dialogic  reflection  in  which  a  student  explores  possible  reasons  and 
approaches  which  may  be  rooted  in  their  reading  of  the  relevant  literature 
Critical  reflection  that  involves  exploring  reasons  and  approaches  and  the 
underlying  assumption  and  concepts.  (p.  30). 
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a  tool  to  help  teachers  reflect  on  their  actions  while  giving  feedback  to  students. 
That  is  the  system  can  interact  with  the  novice  teachers  or  TAs  by 
providing/reporting  their  progress  of  feedback  giving.  This  is  to  help  them  reflect 
on  their  performance  on  giving  feedback. 
2.2.2.4  Individual  feedback 
Ersoy  (2001)  pointed  out  that  informing  a  learner  about  his  or  her  performance 
i.  e.  giving  feedback,  can  increase  motivation.  In  the  same  way,  feedback  is  most 
effective  during  learning  and  can  improve  both  theoretical  development  and 
application.  Giving  individual  feedback  can  reduce  the  gap  between  teachers  and 
students  in  which  they  could  receive  effective,  high  quantity  feedback,  thinking 
about  the  learners'  feeling  when  they  receive  their  assignments  back  (Race, 
2001).  Hence,  giving  feedback  to  individual  learners  may  be  useful  for  each 
learner  to  improve  their  learning.  Furthermore,  it  is  vital  that  teachers  should  be 
careful  to  give  effective  feedback  to  learners.  Denton  (2001)  suggested  that  good 
feedback  should  include  the  learners'  name  and  avoid  writing  the  same  comment 
on  students'  work. 
Besides,  in  teaching  aspects  in  higher  education  in  the  UK  ancestrally  (e.  g. 
oxford  University  and  Cambridge  University)  teachers  often  give  individual 
detailed  feedback  (e.  g.  face-to-face  tutorial,  immediate  or  oral  detailed  feedback) 
on  assignments.  Even  if  this  is  a  provision  of  quality  feedback,  Gibbs  &  Simpson 
(2003)  hypothesized  that  it  is  central  to  student  learning  to  provide  frequent 
assignments  with  written  detailed  feedback.  Nevertheless,  it  is  difficult  to  give 
such  feedback  to  all  students  in  large  classes. 
2.2.2.5  Elaborative  or  detailed  feedback 
Graesser  et  al.  (1995)  found  that  tutors  did  not  devote  much  time  to  explaining 
errors,  due  to  the  fact  that  it  is  difficult  for  tutors  to  deal  with  the  problem  of 
feedback  to  distinguish  bugs  and  misconceptions,  and  so  let  the  students  try  to 
overcome  the  problems  alone.  For  this  reason,  Intelligence  Tutoring  Systems  are 
designed  to  help  the  learner  to  solve  bugs  and  misconceptions  that  normal  tutors 
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(Putnam,  1987;  Lepper  et  al.,  1990;  McArthur  et  al.,  1990) 
According  to  Moreale  et  al  (2002),  Whitelock  et  al.  (2003)  and  Denton 
(2003)  having  a  helper  to  assist  teachers  or  instructors  -teachers  in  the 
undergraduate  level-  give  more  feedback,  such  as  elaborative  or  detailed 
feedback,  or  quality  feedback,  can  help  the  students  develop  their  learning.  In  the 
study  of  Fernandes  &  Kumar  (2004),  they  examined  the  effect  of  providing 
minimum  feedback  -do  not  explain  why  an  answer  is  wrong,  and  detailed 
feedback  -  do  explain  why  the  answer  is  wrong.  They  claimed  that  textbooks  did 
not  provide  clear  explanations  like  minimum  feedback  in  which  it  does  not  tell  the 
learner  why  they  answered  incorrectly.  They  also  found  that  the  result  of 
providing  minimum  feedback  may  damage  the  student  learning  process;  on  the 
other  hand,  detailed  feedback  may  help  students  improve  their  learning,  i.  e.  help 
them  to  learn  better.  One  student  made  the  following  observation  regarding 
written  feedback,  "I  like  the  feedback  because  it  helps  me  understand  what  I  did 
wrong.  Lots  of  examples  help  me  understand  things  easier,  and  this  helped  show 
me  what  I  was  doing  wrong.  "  (Fernandes  &  Kumar). 
2.2.2.6  Feedback  including  hint 
In  terms  of  marking  for  feedback,  it  may  include  hints,  for  example,  choosing  few 
positions  in  which  the  learners  may  be  weak  in  order  to  tell  them  how  to  improve 
their  skills  rather  than  promote  all  errors  (Brown  et  al.,  1997). 
2.2.2.7  Feedback  loop 
Beneath  the  provision  of  a  feedback  loop,  if  the  learners  who  obtain  their 
feedback  do  not  improve  their  practice  on  the  next  assignment,  the  tutors  should 
do  the  following  feedback  loop; 
9  Collect  all  comments  or  feedback  for  the  next  assignment. 
Tell  the  learner  to  write  all  their  suggestions  on  their  work  on  how  to 
improve  their  skills  and  if  they  follow  their  suggestions,  it  should 
influence  their  grade  (Gibbs,  1992). 
Feedback  should  be  exchanged  between  receiver  and  sender  in  order  to 
develop  teaching.  Therefore,  it  will  be  useful  to  give  feedback  in  two  ways 
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their  learning  then  students  give  feedback  to  teachers  to  improve  their  teaching. 
Nevertheless,  instructors  should  be  aware  of  the  time  response  i.  e.  they 
should  return  the  students  task  quickly  before  moving  to  the  next  lesson.  On  the 
one  hand  not  only  does  effective  feedback  concern  instructors'  response,  but  also 
the  students'  response.  If  students  hand  in  the  revision  of  their  task  late,  it  could 
affect  the  instructors'  response,  taking  up  needless  time.  Although  feedback 
response  from  students  to  teachers  is  useful  for  teachers  to  improve  their  feedback 
to  the  students,  in  our  context  we  pay  special  attention  to  feedback  from  the 
teachers  to  the  students  and  feedback  dialogue  response  between  the  system  and 
the  TAs. 
2.2.2.8  Feedback  summary 
In  terms  of  feedback  summary,  Gibbs  (1992)  suggested  that  informing  feedback 
to  all  learners  is  to  remind  them  of  their  main  errors  in  order  to  develop  their  skills 
before  handing  in  the  next  assignment. 
2.2.2.9  Timing  of  feedback 
Race  (2001)  argued  that  teachers  should  give  feedback  to  the  learners  in  an 
appropriate  time  frame.  It  is  not  useful  if  they  provide  feedback  after  students 
have  finished  their  exams  because  students  do  not  have  enough  time  to  practice 
before  the  next  exams.  Therefore  teachers  should  give  feedback  after  they  finish 
teaching  or  after  returning  marked  assignments  to  the  learners.  It  should  be  an 
early  assignment  and  should  not  be  the  last  assignment  of  the  course.  Further, 
Gibbs  (1992)  suggested  that  if  the  tutors  do  not  have  enough  time  to  provide 
immediate  feedback,  they  should  mark  and  return  the  assignment  to  the  learners 
as  soon  as  possible  in  order  to  return  their  next  assignment  in  time.  Thus, 
providing  feedback  on  students  weaknesses  from  their  assignments  would  be 
helpful  for  them  to  improve  their  learning  before  taking  the  final  exam. 
2.2.2.10  Continuous  Feedback 
Giving  good  feedback  might  be  continuous.  Sadler  (1998)  suggested  that  learning 
with  formative  feedback  should  be  real  feedback.  Considering  giving  feedback  on 
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assignment  or  sub-task.  This  can  generate  a  students'  motivation;  however,  they 
may  overlook  given  feedback.  Thus,  if  the  teachers  return  the  assignment  without 
giving  any  grade  or  score  to  the  learners,  it  would  increase  student  motivation 
without  raising  anxiousness  regarding  their  scores,  and  then  they  could  pay 
attention  to  the  given  feedback  message. 
2.2.2.11  Positive  feedback 
Positive  feedback  may  be  concerned  with,  for  example,  commenting  favourably 
on  the  ability,  intelligence,  effort  or  achievement  of  the  student.  Giving  positive 
feedback  can  be  encouraging  for  learners  (Race,  2001).  Condition  6  of  Gibbs  and 
Simpson's  study  (2003)  states,  "the  feedback  focuses  on  students'  performance,  on 
their  learning  and  on  actions  under  the  students'  control,  rather  than  on  the 
students  themselves  and  on  their  characteristics".  Related  to  this,  Mueller  & 
Dweck  (2004)  found  that  children  who  were  praised  for  ability  (or  intelligence) 
after  success  eventually  led  to  a  negative  effect  for  their  achievement  motivation 
when  they  performed  poorly  later.  Their  conclusions  were  that  it  is  better  to  praise 
for  effort  as  well  as  for  ability.  Praise  is  positive  feedback  (or  encouraging 
messages)  to  students.  On  the  other  hand,  negative  feedback  is  a  message  to  the 
student  either  explicitly  or  implicitly  points  out  student's  weaknesses  (or failure) 
in  the  student.  Even  information  for  improving  learning  may  be  taken  as 
(implicitly)  negative. 
We  need  to  be  careful  about  the  perceived  effect  of  feedback  i.  e.  before 
giving  positive  feedback  to  each  student,  teachers  should  consider  the  motivation 
of  each  individual  student  depending  on  his/her  understanding  of  the  student's 
emotional  and  cognitive  states  in  order  to  determine  what  can  be  said  positively 
about  the  studenfs  performance  and  what  might  be  taken  as  negative 
feedback.  The  aim  is  to  provide  positive  feedback  which  is  believed  to  help  in  the 
development  of  studenfs  'intellectual  performance'  (Dweck  et  al.,  2004).  In  other 
words,  the  teacher  gives  positive  feedback  to  students  after  success,  then  next 
time  they  fail  the  teacher  still  gives  them  positive  feedback  (though  different  in 
content  e.  g.  first  give  'Excellent',  next  time  give  'Good').  In  this  manner,  the 
students'  feeling  is  negative  rather  than  positive.  In  addition,  giving  negative 
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giving  positive  feedback  before  negative  feedback,  or  information  for  improving 
learning,  and  following  this  with  positive  feedback  reduces  the  risk  of 
dernotivating  the  student.  Such  a'sandwich'of  positive  feedback,  information  and 
then  positive  feedback  would  be  helpful  for  the  learners  to  improve  their  learning 
and  reduce  the  risks  of  dernotivation  (Eckstein  et  al.,  2002). 
2.2.2.12  Advance  feedback 
Before  any  assignments,  teachers  should  give  the  learners  advanced  feedback  that 
highlights  the  most  common  mistakes  made  by  learners,  then  the  teachers  could 
give  feedback  to  the  learners  by  not  referring  to  the  previous  feedback  which  they 
have  not  been  given  (Race,  200  1). 
2.2.2.13  Restatement  correct  answer  feedback 
Considerable  research  suggests  that  feedback  would  be  very  useful  when  it 
restates  the  correct  answer  instead  of  telling  right  or  wrong  (e.  g.  Butler  &  Winne 
(1995)). 
As  a  consequence,  this  has  several  characteristics  of  good  feedback,  it  can  be 
argued  that  providing  good  feedback,  followed  by  a  number  of  problems  as  stated 
above  as  well  as  prioritising  the  provision  of  the  good  feedback  could  help  the 
learners  improve  their  life  long  learning. 
2.2.2.14  Summary:  Characteristics  of  poor  feedback 
Although  provision  of  good  feedback  should  rely  on  Section  2.2.2.1-2.2.2.13, 
giving  some  good  feedback  may  be  difficult  because  of  the  problems  of  giving 
good  feedback.  In  other  words,  they  are  like  characteristics  of  poor  feedback.  In 
fact,  providing  feedback  is  a  crucial  part  of  leaming  and  teaching  even  if  in  large 
classes  when  it  is  difficult  to  give  individual  feedback  to  every  student.  As 
mentioned  in  Chapter  1,  describing  a  number  of  problems  from  giving  good 
feedback. 
According  to  the  section  on  the  problems  of  giving  good  feedback  (see 
Chapter  1),  we  should  avoid  these  so  they  do  not  appear  on  the  teachers'  feedback 
before  they  are  returned  to  the  learners.  In  addition,  even  if  giving  individual 
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receive  effective,  quantity  feedback,  thinking  about  the  learners'  feelings  when 
they  receive  their  assignments  back  (Race,  2001),  it  increases  the  teachers 
workload  substantially,  especially  in  big  classes.  Besides,  in  order  to  reduce  the 
problems  of  giving  'positive  feedback'  stated  in  Chapter  1,  teachers  should  give 
more  detailed  feedback  and  give  the  reasons  on  their  work  (Race,  200  1). 
It  is  vital  for  teachers  to  know  which  poor  feedback  to  avoid  giving  to 
students.  With  regards  to  tutoring  systems,  if  the  tutoring  system  provides  too 
much  feedback  to  users,  they  may  not  think  by  themselves  and  always  wait  for  the 
system  to  respond  for  them.  By  contrast,  if  the  tutoring  system  provides  too  little 
feedback,  users  may  be  disappointed  that  they  cannot  see  the  correct  answer 
(Smith,  1997).  This  may  be  considered  poor  feedback  as  it  may  not  be  the  best 
way  for  the  tutor  to  give  such  feedback  to  students. 
Commonly,  the  source  objective  to  send  feedback  involves  receiver 
behavior,  opinion,  value  or  action  (London,  1995)  such  as  some  learners  may  be 
unhappy  that  they  work  on  their  assignment  with  abundant  effort,  but  they  obtain 
inadequate  feedback;  however,  it  is  not  easy  to  provide  feedback  in  large  classes 
with  more  detailed  feedback  to  all  learners  (Brown  &  Knight,  1994). 
Giving  individual  feedback  perhaps  encourages  inconsistency  due  to  the 
difference  of  students'  ability  and  the  difference  of  their  effort.  Giving  consistent 
feedback  can  stimulate  students'  interest  rather  than  giving  inconsistent  feedback 
or  no  feedback  followed  by  detailed  feedback,  they  should  consider  the  previous 
feedback  they  provided  to  the  students  (Brunot  et  al.,  2000).  Nevertheless,  if  each 
teacher  gives  inconsistent  feedback,  it  may  result  in  students'  confusion. 
In  fact,  providing  feedback  is  extremely  important  when  learning  is  still  by 
trial  and  error  (Race,  2001).  Normally,  most  teachers  give  only  feedback  when 
students  make  a  mistake,  but  they  do  not  give  feedback  to  students  who  are  right 
(Race,  2001).  This  is  often  found  in  feedback  giving  situations  where  it  may  harm 
and  reduce  learners'  motivation  when  some  of  them  have  not  completed  the 
learning  process.  Therefore,  this  is  like  Answer  Until  Correct  feedback  (AUC) 
(Ross  &  Morrison,  1993).  In  this  manner,  this  would  be  helpful  if  the  teachers 
consider  an  appropriate  level  of  help  for  the  learners  depending  on  their 
contingent  errors. 
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Wager  &  Mory  (1993)  observed  that  different  feedback  depended  on  different 
types  of  learning  and  also  found  that  feedback  is  always  related  to  a  response 
generated  by  a  question  (p.  70).  They  also  recommended  using  questions  and 
feedback  associated  with  the  stages  of  the  information  processing  (p.  71)  (see 
Chapter  3)  which  is  a  technique  to  teach  TAs  to  give  feedback  according  to  the 
given  situation  i.  e.  giving  feedback  from  the  error  result  of  program  analysis. 
Denton  (2003)  suggested  that  preparing  feedback  before  giving  it  to  the  student 
could  help  the  teachers  provide  feedback  to  students  quickly.  From  condition  7, 
"The  feedback  is  timely  in  that  it  is  received  by  students  while  it  still  matters  to 
them  and  in  time  for  them  to  pay  attention  to  further  learning  or  receive  further 
assistance",  in  the  study  of  Gibbs  &  Simpson  (2003),  they  found  that  the  giving  of 
feedback  should  be  done  during  the  course.  If  teachers  provide  feedback  after 
finishing  the  course,  it  might  not  be  useful  for  students.  Gibbs  and  Simpson  also 
suggested  the  approaches  to  help  students  read  feedback  in  condition  10  of  their 
research  -"feedback  is  received  and  attended  to",  for  instance,  giving  feedback  by 
no  mark;  giving  assignment  by  self-assessment  or  peer  assessment;  giving  the 
second  assignment  by  understanding  of  the  first  assignment.  From  these 
techniques,  giving  feedback  with  no  mark  is  very  interesting  to  adopt  in  our 
context. 
Giving  feedback  to  learners  might  depend  upon  errors  they  have  made.  A 
better  approach  is  to  use  relations  between  elements  in  a  domain  to  built  a 
knowledge  representation  technique  (Smith,  1997).  Then  build  the  relation  by 
using  the  fundamentals  of  providing  feedback  in  which  this  depends  upon  the 
structure  of  knowledge  representation  technique  and  the  types  and  size  of 
domains  can  be  flexible  (Smith). 
When  supplying  feedback,  there  is  no  general  rule  in  which  it  depends  upon 
the  domain  and  the  circumstance  to  require  feedback.  Therefore,  Smith  (1997) 
suggested  some  useful  approaches  from  his  literature:  optimal  path,  authoritarian, 
issue  based  feedback,  device  based  feedback,  use  of  primitive  operation  only  and 
the  use  of  high  order  operations. 
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follow  the  path,  they  will  receive  immediate  or  negative  feedback.  If  students  do 
not  pass  any  process,  the  system  will  help  learners  by  help-request  from  a  why- 
question  then  a  hint-message  will  be  provided.  The  disadvantage  of  this  approach 
is  that  students  have  to  follow  all  definite  paths  (Smith,  1997). 
-  Authoritarian:  This  approach  was  used  in  the  LISP  tutor  (Anderson  Reiser, 
1985)  which  is  like  an  optimal  path. 
-  Issue  based  feedback:  In  this  approach  it  is  difficult  to  define  a  domain  because 
learners  have  various  skill  levels.  However,  the  system  may  specify  that  learners 
have  inappropriate  skill,  then  informs  the  learner  indirectly,  then  gives  immediate 
feedback. 
-  Device  based  feedback:  This  approach  provides  a  flexible  approach  to  system 
exploration  and  allows  the  user  to  complete  problems  using  any  possible  solution 
to  fulfill  a  goal. 
-  Use  of  high  order  operations:  This  approach  is  based  on  the  system  giving 
immediate  feedback;  however,  its  disadvantage  is  some  immediate  feedback  may 
prompt  students  to  guess  the  answers. 
VanLehn  (1996)  suggested  giving  minimal  feedback,  emphasizing  that 
teachers  should  provide  only  feedback  that  will  help  students  to  solve  their 
previous  errors.  Smith  (1997)  proposed  five  help  commands  of  domain  feedback 
to  provide  appropriate  feedback  according  to  users'  request:  help,  commands, 
hint,  why,  and  how.  Considering  quality  feedback,  there  are  assessments  to 
support  student  learning,  they  are:  quality  and  time  of  feedback  (e.  g.  giving 
enough  feedback,  often  giving  feedback,  giving  enough  information  in  any 
detail);  quality  of  giving  feedback  emphasized  in  learning  by  receiving  feedback 
from  teachers  rather  than  students'  learning  by  themselves;  feedback  link  to 
assignments'  objective  and  criteria  to  grades  (Black  &  Wiliam,  1998;  Gibbs  & 
Simpson,  2003).  However,  quality  of  the  following  feedback  depends  upon 
students'  responsibility  to  improve  their  learning.  There  are  the  examples  of 
feedback  questions:  "Can  you  tell  me  a  little  more  about  that?  ";  "What  happened 
after  that?  ";  "What  did  you  think  about  that?  ";  "Why  is  that?  ";  "Why  do  you  think 
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?  ";  "I'm  not 
sure,  I  quite  understand"  (Smith,  1997).  Feedback  questions  are  quite  open 
questions  by  nature,  which  might  lead  to  difficulties  for  the  learners  to  answer 
some  of  the  questions.  For  more  detail  on  techniques  of  giving  good  feedback,  see 
Chapter  3:  Feedback  Design. 
2.2.4  Effective  assessment  with  good  feedback 
Generally,  teaching  and  learning  should  be  completed  when  there  is  effective 
assessment.  In  order  to  improve  learning,  it  is  vital  to  provide  more  detailed 
feedback  to  students  (Race,  2001).  In  higher  education  teaching,  even  though 
feedback  is  the  main  part  of  teaching,  it  is  ignored  from  the  teaching  process 
(Ramsden,  1992).  It  is  disagreeable  for  students  when  they  receive  their 
assignment  back  without  any  feedback  in  which  they  receive  only  a  mark  or  grade 
and  also  there  is  seldom  extended  feedback  that  concentrates  on  students  weak 
points,  as  this  is  difficult  to  give  to  students  (Rawles  et  al.,  2002).  This  is  perhaps 
because  they  are  afraid  to  explain  the  reason  why  the  students  make  the  mistakes 
which  result  in  low  scores. 
Beyond  this,  giving  feedback  is  a  part  of  reflective  learning  in  which  it  is  a 
central  skill  of  assessment  (Brown  et  al.,  1997).  According  to  effective  teaching 
strategies,  there  should  be  no  barrier  between  teaching  and  assessment  to  provide 
feedback  to  the  learners  (Ramsden,  1992).  It  is  not  an  easy  task  to  write  comments 
on  students'  work  for  quality  teaching.  Especially,  for  large  groups  of  learners, 
most  tutors  may  give  instant  or  immediate  feedback  on  students'  assignments 
beyond  their  errors  with  a  summary  of  recommendations  and  a  description  of 
ftirther  reading;  thus,  assessment  should  also  serve  as  a  feedback  function  for 
teachers  (Ramsden,  1992).  However,  we  should  understand  most  teachers  may 
rush  to  mark  assignments  so  they  can  return  the  students'  work  in  time  before  the 
next  lesson  without  considering  important  errors  or  specific  feedback.  Giving 
detailed  feedback  on  every  error  may  reduce  learners'  interest  in  the  previous 
lesson  due  to  inadequacy  of  time  to  take  in  the  feedback  and  fully  understand  it 
(Gibbs  &  Habeshaw,  1992).  In  this  manner,  giving  priority  to  quality  feedback 
should  be  noted. 
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timeliness,  specificity,  frequency  and  sensibility,  involved  giving  both  positive 
and  negative  feedback,  which  is  less  influential  than  assessing  feedback. 
Similarly,  feedback  could  be  given  together  with  assessment.  Ramsden  (1992) 
suggested  one  of  six  key  principles  of  effective  teaching  in  higher  education, 
namely  "appropriate  assessment  and  feedback".  For  example,  education  in 
Australia  emphasizes  students'  improvement  on  quality  of  feedback. 
Furthermore,  providing  feedback  relates  to  effective  assessment.  One  of 
Ramsden's  fourteen  rules  for  better  assessment  in  higher  education  states  "never 
assess  without  giving  comment  to  students  about  how  they  might  improve" 
(Ramsden,  1992).  Nevertheless,  it  should  depend  on  each  learner's  improvement 
and  their  previous  skills.  Thus,  the  aspect  of  assessment  would  involve  a  social, 
personal  and  historical  record  of  each  individual  learner  (Brown  et  al.,  1997). 
With  regards  to  leaming  styles,  there  are  the  four  phases  of  the  cycle  and 
the  corresponding  leaming  styles  of  the  learning  cycle  of  Kolb  (quoted  in  Brown 
et  al.,  1997)  including  activity,  reflectors,  theorists  and  pragmatics,  "Reflectors  do 
not  like  to  be  rushed.  They  prefer  to  learn  through  assimilating  information, 
reflecting  upon  it  and  their  experience  and  reaching  decisions  in  their  own  time". 
Even  though  giving  instant  feedback  is  an  important  aspect  of  Computer  Based 
Assessment  (Higgins  et  al.,  2002),  in  our  context,  due  to  the  learning  cycle,  it  is 
best  to  provide  a  short  delay  before  returning  students  work,  for  example,  few 
days  after  submission. 
A  large  number  of  researches  fail  to  consider  timeliness.  Indeed,  teachers 
should  give  feedback  one  or  two  days  after  submission.  The  earlier  feedback  is 
returned,  the  more  effective  it  is  for  students  who  will  still  remember  what 
comments  they  received  and  should  improve  next  time  around  (Race,  2001).  In 
this  aspect,  computer-support  could  help  the  teachers  to  provide  quality  feedback 
in  a  short  period  of  time. 
In  addition,  from  condition  7  in  the  study  of  Gibbs  &  Simpson  (2003) 
feedback  should  be  returned  during  the  course.  If  teachers  provide  feedback  after 
finishing  the  course,  it  might  not  be  useful  for  students.  Nevertheless,  it  could  be 
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help  students  to  learn  by  themselves  in  a  lifelong  learning  capacity. 
Of  course,  effective  assessment  might  rely  on  good  feedback.  How  can 
teachers  be  helped  to  give  good  feedback  to  a  large  class?  According  to  the 
following  paragraph  employing  a  marking  assistant  would  be  helpful  for  them. 
2.2.5  Marking  Assistant  for  good  feedback 
For  almost  all  teaching  and  learning  at  undergraduate  level,  each  tutor  may  teach 
large  groups  of  learners.  In  order  to  provide  quality  teaching,  all  tutors  have  to 
pay  attention  to,  and  follow  closely  the  development  of  learning  for  each  learner. 
In  particular  the  teacher  is  required  to  provide  individual  feedback  or  instruction 
and  assist  each  student.  Appropriate  and  common  methods  of  supporting  the 
development  of  learning  for  each  student  can  be  achieved  by  providing  feedback 
either  after  teaching  or  after  marking  an  assignment. 
In  the  case  of  large  classes,  most  teachers  are  often  unable  to  support  either 
high  quality  or  appropriate  feedback  for  each  learner.  In  order  to  alleviate  this 
problem,  many  universities  employ  marking  assistants,  for  example  either 
automated  marking  assigmnents  or  hire  senior  students  as  teacher  assistants  (TAs) 
to  help  the  lecturer.  To  manage  the  teachers  time  spent  on  marking  assignments 
and  providing  feedback,  they  may  assign  a  team  of  postgraduate  tutors  or  experts 
from  more  senior  years  to  mark  assignments  instead.  For  example,  in  the 
Department  of  Philosophy  at  Leeds  University,  the  'tutor'  gives  5-minute 
feedback  sessions  to  each  student  as  well  as  written  comments  according  to 
(Brown  et  al.,  1997).  In  this  manner,  it  should  nevertheless  depend  on  either  the 
School/Department  or  University  policy  to  employ  marking  assistants. 
However,  TAs,  often  do  not  have  the  experience  to  provide  quality 
feedback,  they  are  like  new  teachers.  Can  we  help  the  TAs  to  help  the  teachers? 
Many  teachers  are  too  busy  to  give  feedback  and  they  have  problems  finding 
ways  to  give  consistent  feedback  (VanLehn  et  al.,  2003).  As  a  result  of  a  large 
number  of  students  or  teachers  being  too  busy  to  give  feedback  to  all  their  student 
assignments,  the  TAs  are  assigned  to  provide  strong  support  to  the  learners.  For 
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motivation,  and  can  work  quicker  (Slavin,  1987). 
2.2.6  TAs  have  to  be  trained 
Various  people  who  have  marked  leamt  how  to  give  feedback  (Elawar  &  Como, 
1985);  however,  they  have  not  learnt  how  to  give  effective  feedback  i.  e.  many 
teachers  are  seldom  trained  to  give  effective  feedback  (Brown  et  al.,  1997).  This 
is  perhaps  the  cause  of  ineffective  teaching  and  learning  problems  in  higher 
education.  In  fact,  most  TAs  are  like  new  teachers  i.  e.  they  are  peer  students  who 
are  little  older  than  students  themselves,  and  as  such  it  is  extremely  rare  for  them 
to  be  trained  to  teach  by  giving  feedback  via  scaffolding  approach  and  greater 
explanation  to  the  learners  (Fitz-Gibbon,  1977).  Brinko  (1993)  also  investigated 
the  requirement  in  the  cognitive  processes  of  consultants  and  how  teachers  make 
decisions  within  the  feedback  session:  how  they  decide  which  information  to 
feedback  to  the  faculty  client,  why  they  structure  their  sentences  and  phrase  their 
comments  as  they  do,  why  they  choose  certain  words  over  others,  how  they 
decide  to  frame  a  problem,  how  they  decide  to  name  a  problem,  and  how  they 
offer  solutions  and  how  they  use  silence  (Brinko).  For  this  reason,  it  is  very 
interesting  to  research  this  issue. 
Besides,  training  the  tutors  to  give  good  feedback  could  be  a  good  approach 
to  provide  them  with  the  skills  on  how  to  evaluate  other  people's  work  and 
feedback.  Brown  et  al.  (1997)  presented  four  approaches  of  tactics  for  modular 
assessment. 
e  Provide  feedback  on  every  assigmment,  especially,  the  best  two  or  three 
assignments; 
o  Tell  everyone  what  they  must  do  and  submit  the  two  best  assignments  for 
final  evaluation; 
*  Assign  the  first  assignment  to  be  the  model  of  feedback  in  which  the 
learners  can  improve  their  next  work; 
Students  must  submit  brief  assignments  before  the  final  submission  then 
the  tutors  will  mark  and  supply  feedback  alongside  evaluation  grades. 
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teachers  or  TAs  who  lack  experience  of  giving  good  feedback,  and  could  assist 
the  teachers  if  they  are  provided  with  training,  so  how  can  they  be  trained?  They 
could  learn  from  several  situations  as  discussed  in  the  following  section. 
2.3  How  do  people  learn  to  give  good  feedback? 
Observations  from  giving  feedback  to  students,  and  the  comments  from  mentors 
could  be  a  useful  way  to  help  people  learn  how  to  provide  feedback?  What  are  the 
criteria  that  markers  desire  to  know  which  will  be  explored  in  the  following 
sections? 
2.3.1  Giving  Feedback  to  students 
Kumar  (2003)  found  that  producing  feedback  can  help  each  learner  improve 
himself,  however  his  system  did  not  evaluate  the  quality  of  feedback.  In  terms  of 
learners,  TAs  can  be  students  who  learn  to  give  feedback  and  this  can  apply  to  our 
context  for  establishing  feedback  to  help  the  TAs  learn  to  give  feedback.  In  this 
section  we  will  consider  ways  to  give  feedback  to  students,  and  ways  of  leaming 
to  give  good  feedback  schemes. 
2.3.1.1  The  way  to  give  feedback  to  students 
Giving  feedback  to  students  may  involve  face-to-face,  asynchronous 
communication  or  synchronous  communication  (e.  g.  the  use  of  instant 
messaging).  As  a  result,  we  can  deduce  to  apply  such  approaches  on  how  to  help 
teachers  to  give  feedback  to  students  effectively. 
On  the  other  hand,  when  teachers  try  to  give  feedback  on  traditional 
methods  of  assessment,  Rawles  et  al.  (2002)  found  that  it  is  difficult  to  provide 
quality  assessment  to  students,  i.  e.  giving  detailed  or  specific  feedback.  They 
reported  that  it  is  a  weak  form  of  giving  feedback  to  students.  They  observed 
restrictions  in  giving  feedback  forms  to  students  so  face-to-face  tutoring  or 
employing  technology  or  software  tools  to  support  the  teachers  to  give  feedback 
could  help  them  provide  more  detailed  or  specific  feedback  to  the  learners. 
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According  to  Bloom  (1984),  "One-on-one  tutoring  allows  learning  to  be  highly 
individualized,  and  consistently  yields  better  outcomes  than  other  methods  of 
teaching".  In  historical  teaching  and  learning,  there  are  a  number  of  examples  of 
one-to-one  tutoring  in  which  teachers  and  students  can  communicate  closely  (e.  g. 
(Wasik  &  Slavin,  1993)).  This  results  in  highly  effective  learning.  However, 
currently,  by  economy,  the  number  of  students  in  each  class  has  increased  greatly 
(Mohan,  1972;  Cohen  et  al.,  1982;  Bloom,  1984).  In  this  manner,  it  is  necessary  to 
have  senior  students  to  act  as  tutors  to  help  students'  learning.  However,  they 
have  not  been  trained  to  teach  in  an  effective  way  (Graesser  et  al.,  1995;  Graesser 
et  al.,  1999). 
2.3.1.1.2  Mediated  technology 
In  general,  it  is  accepted  that  technology  is  the  most  suitable  tool  for  delivering 
feedback  which  may  be  via  either  asynchronous  or  synchronous  communication 
as  the  following  section  explain; 
2.3.1.1.2.1  Asynchronous  Communication 
Generally,  asynchronous  communication  allows  learners  time  to  reflect  on  a  topic 
before  posting  a  reply.  There  are  several  different  types  of  asynchronous 
communication  tools  that  teachers  can  use  to  provide  feedback  to  students  e.  g. 
Frequently  Asked  Questions  (FAQ)  that  provide  an  answer  to  a  number  of  similar 
questions;  Answer  Gardens  (Ackerman  &  Malone,  1990;  Ackerman  & 
McDonald,  1996)  that  require  more  intelligence  than  FAQ  in  which  some 
questions  that  the  system  can  not  answer  will  be  sent  to  the  appropriate  expert  and 
returned  to  the  user  in  the  network  of  Answer  Gardens;  Electronic  Feedback  via 
E-mail  (Denton,  2001b,  2001a,  2003);  Electronic-Tutor  Marked  Assignment 
System  (e-TMA)  (Moreale  et  al.,  2002;  Whitelock  et  al.,  2003);  in  College 
Courses  (Collins-Brown,  2001).  Although  those  systems  can  provide  answers  or 
feedback  to  the  learners,  they  do  not  provide  any  tools  for  the  novice  teachers  or 
TAs  to  learn  to  impart  quality  feedback  in  the  area  in  which  they  require  the  most 
assistance. 
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Basically,  synchronous  communication  allows  learners  to  reflect  the  discussion 
from  different  locations  at  the  same  time.  There  are  several  difference  types  of 
synchronous  communication  tools  that  teachers  can  use  to  provide  feedback  to 
students  e.  g.  chat',  desktop  videoconferencing  (DVC)  and  GroupWare',  according 
to  (Salter,  2002).  In  addition,  peer  assessment  systems  are  a  new  technology, 
developed  by  Bhalero  &  Ward  (2001),  can  enhance  assessment  practice  with 
reference  to  seven  principles  of  good  feedback  practice  (Nicol  &  Macfarlane- 
Dick,  2006).  Technology  offers  the  possibility  of  assessing  online  discussion,  and 
supporting  the  rethinking  of  how  to  regenerate  concept  of  assessment  in  higher 
education  (Nicol  &  Miligan,  2006).  Technology  provides  tools  for  students  to 
reflect  on  their  performance  and  also  help  the  teachers  improve  their  teaching. 
Specifically,  the  tools  described  by  Nicol  &  Macfarlane-Dick  (2006)  are  not 
designed  to  help  teachers  reflect  on  improving  their  feedback  giving.  However, 
aspects  of  the  tools  could  be  helpful  for  designing  a  system  to  help  the  novice 
teacher  reflect  on  their  performance  in  learning  to  give  good  feedback. 
2.3.1.1.3  Example  Feedback  Tools 
There  are  several  software  tools  to  help  the  teacher  to  give  feedback  in  various 
domains,  for  example,  in  science  marking  (e.  g.  Ms.  word-excel-marking  (Denton, 
2003)),  in  essay  marking  (e.  g.  TMA  (Thomas,  1998);  e-TMA  (Moreale  et  al., 
2002;  Whitelock  et  al.,  2003)),  in  mathematics  marking  (e.  g.  Online  Exercise 
System  (Bryc  &  Pelikan,  1999;  Sapir,  1999),  in  Programming  marking  (e.  g. 
SPROUT  (Pardoe  &  Vickers,  1994;  Rimmer  et  al.,  1995),  Ceilidh  (Foxley  et  al., 
1999),  CourseMaster  (Foxley  et  al.,  2001;  Higgins  et  al.,  2002),  BOSS  (Joy  & 
Luck,  1998),  AssesmentMaster  (Suhonen  et  al.,  2001)).  These  tools  are  described 
in  more  detail  in  the  next  section.  Although  these  tools  can  help  the  teacher  to 
evaluate  the  students  leaming,  they  do  not  supported  training  of  novice  teachers 
or  TAs  to  help  them  learn  to  provide  quality  feedback. 
6  Chat  is  used  to  describe  two  or  more  people  using  the  Internet  to  conduct  a  discussion 
in  the  real  time  (Brna,  Irvine,  Duncan,  Karamanis,  200  1) 
7  This  tool  allows  the  participant  to  discuss  more  activities  than  text  based  discussion 
and  also  allow  the  user  share  white  board  to  share  document  and  other  applications  (Bma,  Irvine, 
Duncan,  Karamanis,  2001) 
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Giving  good  feedback  schemes  could  be  a  pilot  for  novice  markers  to  follow 
regarding  the  following  sub-sections. 
2.3.1.2.1  Fostering  students  self-critical  thinking 
In  general,  there  are  still  some  tutors  that  give  feedback  to  foster  students  to 
improve  their  self-critical  thinking  via  their  assignments  and  then  return  the 
assignments  to  them  (Ramsden,  1992).  One  method  of  providing  good  feedback 
may  be  to  give  feedback  to  learners  on  the  same  assignments,  so  they  can 
examine  their  improvement  and  then  award  a  final  mark  to  grade  them  (Ramsden, 
1992).  Thus,  it  should  be  a  better  way  to  evaluate  how  the  learners  improve  their 
learning  from  receiving  feedback. 
2.3.1.2.2  Employing  semi-automated  marking 
Nevertheless,  there  are  still  some  students  who  prefer  traditional  marking  and  do 
not  like  automated  marking  systems  that  do  not  provide  detailed  feedback  or 
comments  after  assessments,  giving  only  pass  or  fail  instead  (Ramsden,  1992).  If 
there  are  any  errors  with  the  system,  it  may  cause  students  to  fail  when  it  is  not 
their  fault.  Thus,  the  human  markers  should  be  involved  in  a  form  of  automated 
marking  called  semi-automated  marking. 
2.3.1.2.3  Advice  strategies 
Beneath  providing  feedback,  Gibbs  (1992)  asserted  that  when  assessing  students' 
work  teachers  should: 
*  Encourage  students  tojudge  their  own  work,  for  example,  most  students 
may  overlook  their  errors  on  their  work  before  submission,  thus  the  tutors 
should  tell  them  to  evaluate  their  work  before  final  submission. 
Givefeedback  promptly,  for  example,  the  tutors  should  give  instant 
feedback  to  the  learners  because  if  it  is  delayed,  it  may  be  a  new  subject 
when  it  is  returned  which  may  cause  a  lack  of  interest  for  the  learners. 
However,  it  could  be  argued  that  practice  programming  each  lesson  may  be 
related  to  each  other  so  that  the  learners  could  gradually  drill  programming  skills 
and  understand  how  to  debug  their  errors.  In  this  practice,  if  we  give  student 
Chapter  2  39 feedback  promptly,  they  could  find  the  same  errors  again  because  they  have  not 
recognised  how  to  correct  their  errors.  Thus,  it  is  better  to  give  important  errors 
alongside  prompt  feedback.  (3)  Be  positive  in  yourfeedback,  for  example,  tutors 
should  provide  positive  feedback  to  the  learners  who  work  well  in  order  to 
encourage  and  advise  them  for  next  piece  of  work. 
2.3.1.2.4  Written  feedback 
Giving  useful  feedback  might  be  more  helpful  for  students  when  teachers  give 
large  assignments  and  return  a  great  deal  of  feedback,  quickly  and  with  sound 
advice  while  giving  feedback  from  teaching,  doing  laboratory,  etc.  in  which  this 
does  not  give  feedback  via  assignment,  for  example,  oral  feedback  or  informal 
feedback,  is  less  helpful  (Gibbs  et  al.,  2003).  Therefore,  giving  written  feedback 
should  be  considered  more  valuable  than  oral  feedback;  nevertheless,  if  students 
do  not  choose  to  read  feedback,  they  may  not  improve  their  learning.  Therefore, 
one  way  to  help  them  read  feedback  is  to  make  sure  that  written  feedback  pays 
special  attention  to  individual  learner  performance. 
2.3.1.2.5  Feedback  on  assignments 
Condition  8  of  Gibbs  &  Simpson  (2003)  states,  "Feedback  is  appropriate  to  the 
purpose  of  the  assigm-nent  and  to  its  criteria  for  success",  there  is  some  evidence; 
theory  and  empirical  experience  to  support  this  condition  that  giving  feedback  on 
assignments  in  order  to  correct  errors;  explanation  improves  understanding; 
suggesting  next  learning  step  to  create  more  learning;  improve  skill  from  practice 
rather  than  from  content;  encouraging  students'  reflection  in  assignments  and 
continuing  studying. 
2.3.1.2.6  Giving  indirect  feedback 
From  the  study  of  Graesser  et  al.  (1995),  it  could  be  suggested  that  tutors  did  not 
give  further  comment  regarding  student  errors.  Nevertheless,  Graesser  (1993)  also 
analysed  the  feedback  to  student  contribution  by  tutors  at  all  quality  levels:  error- 
ridden,  vague,  partially  correct,  and  completely  correct.  From  the  results  of  the 
findings  (Graesser  et  al.,  1995),  they  might  not  guarantee  that  feedback  can  help 
students  to  solve  error-ridden  and  vague  student  contributions.  Besides,  tutors 
seldom  acknowledge  the  contribution  was  an  error-ridden  contribution. 
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ridden  answers  plausibly  appropriate  to  students  rather  than  rough,  direct  negative 
feedback.  This  also  has  the  potential  to  encourage  students  to  improve  their 
learning,  as  reported  by  the  research  on  skilled  tutors  by  Lepper  et  al.  (1990), 
McArthur  et  al.  (1990),  and  Lepper  et  al.  (1993).  In  addition,  there  are  two 
observations  of  major  difficulties  to  help  students  solve  their  errors  by  Graesser 
(1995).  Firstly,  students  do  not  know  how  to  expose  and  repair  their  errors  to 
improve  the  metacognitive  skill  of  self-regulating  their  knowledge  (Collins  & 
Brown,  1988;  Schoenfeld,  1988;  Scardamalia  et  al.,  1989;  Bangert-  Drowns  et  al., 
1991;  Scardamalia  &  Bereiter,  1991;  Merrill  et  al.,  1992).  Secondly,  students  are 
less  confident  when  they  receive  negative  feedback.  The  way  to  give  soft  and 
indirect  conduction  when  students  confront  errors,  bugs  and  misconception  is 
better  than  direct  negative  feedback  and  reparation  in  which  those  tend  to  be 
students'  weaknesses.  In  order  to  support  this,  there  is  some  evidence  that  skilled 
tutors  use  a  soft  indirect  way  rather  than  a  rough  direct  way  (Fox,  1991,1993; 
Lepper  et  al.,  1993). 
Hence,  it  might  be  better  to  give  indirect  feedback  to  novice  teachers  or 
TAs  and  at  the  same  time  to  teach  them  to  give  indirect  feedback.  Nevertheless, 
those  studies  could  be  improved  by  including  a  structure  of  giving  feedback.  In 
fact,  even  if  Graesser  (1995)  analysed  feedback  to  students,  not  to  teachers,  there 
appears  to  be  some  potential  to  apply  this  to  help  TAs  to  give  feedback  to 
students. 
2.3.1.2.7  Giving  feedback  for  contribution 
Good  tutors  should  provide  students  with  feedback  to  help  them  obtain  the  quality 
of  their  contribution;  however,  even  though  giving  feedback  is  provided  by  skilled 
tutors  and  Intelligent  Tutoring  Systems,  detailed  feedback  is  very  complicated  to 
achieve  (Graesser  et  al.,  1995).  Gibbs  &  Simpson  (2003)  suggested  approaches  to 
help  students  read  feedback  in  condition  10  of  their  research,  for  instance,  giving 
feedback  by  no  mark;  giving  assignment  by  self-assessment  or  peer  assessment; 
giving  the  second  assignment  by  understanding  of  the  first  assignment.  It  seems  to 
be  a  good  way  to  allow  the  students  to  resubmit  their  assignments  in  order  to 
provide  feedback  for  contribution. 
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with  while  providing  feedback  on  students'  assigmnents. 
2.3.2  Approaches  of  promoting  improvement 
Most  educators  emphasized  giving  feedback  to  students  (Denton,  2001b,  2001a; 
Moreale  et  al.,  2002;  Denton,  2003;  Whitelock  et  al.,  2003);  however,  they  have 
not  focused  on  feedback  to  the  teachers  in  which  there  are  very  few  studies  about 
giving  feedback  which  emphasises  training  teachers  (e.  g.  written  feedback  on 
students  homework  (Elawar  &  Como,  1985;  Chi  et  al.,  2001),  providing  feedback 
of  human  tutoring  (Chi  et  al.,  2001)).  In  this  section,  we  will  explore  how  they 
help  both  in  training  teachers  and  students  to  learn  in  order  to  employ  their 
approaches  for  training  teachers  to  give  feedback?  i.  e.  the  way  to  give  feedback  to 
teachers  to  provide  better  feedback  to  students.  In  order  to  perform  this  we  will 
start  with  Modeling  of  good  feedback  from  Mentor  (Section  2.3.2.1)  that  consists 
of  Naturalistic  Tutoring  and  Interactive  Tutoring  (Section  2.3.2.1.1),  Reflective 
Practitioner  (Section  2.3.2.1.2),  Cognitive  Apprenticeship  (Section  2.3.2.1.3) 
which  includes  Cognitive  Apprenticeship  Framework  (Section  2.3.2.1.3.1), 
Situated  Cognition  and  the  Culture  Learning  (Section  2.3.2.1.3.2),  Legitimate 
Peripheral  Participation  (Section  2.3.2.1.3.3),  and  Situated  Learning  in  Adult 
Education  (Section  2.3.2.1.3.4)  then  continue  to  Suggestions  from  teachers 
(Section  2.3.2.2)  which  consists  of  Training  Strategies  (Section  2.3.2.2.1), 
Naturalistic  tutoring  protocol  (Section  2.3.2.2.2),  and  Prompt/Scaffolding  (hint, 
suggest)  (Section  2.3.2.2.3)  there  after  continues  to  Learning  from  student 
comments  (Section  2.3.2.3)  and  finally  Learning  from  teacher  comments  (Section 
2.3.2.4). 
2.3.2.1  Modeling  of  good  feedback  from  Mentor 
Modeling  of  good  teaching  skills  may  be  a  part  of  the  solution  of  our  context  i.  e. 
seeing  somebody  give  good  feedback  or  showing  TAs  good  feedback  examples 
for  them  to  adapt  the  mechanism.  A  good  module  for  giving  feedback  can  be  a 
prototype  for  the  teacher  to  learn  how  to  give  feedback,  for  example  the  result  of 
examining  natural  human  tutoring  (Chi  et  al.,  2001),  the  approach  of  cognitive 
apprenticeship  (Collins  et  al.,  1989),  situated  learning  issues  (Brown  et  al.,  1989), 
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which  could  help  the  TAs  to  give  more  guidance. 
2.3.2.1.1  Naturalistic  tutoring  and  interactive  tutoring 
Chi  et  al.  (2001),  carried  out  two  studies,  a  study  of  naturalistic  tutoring  and  a 
study  of  interactive  tutoring.  In  the  study  of  naturalistic  tutoring,  they  used 
unskilled  tutors  with  no  experience  tutoring  and  training  per  se.  and  were  told  to 
tutor  students  naturally,  no  format  was  provided  for  them,  in  which  to  observe 
tutoring  of  unskilled  tutors,  thereafter  they  achieved  tutoring  protocol.  From  the 
result  of  examining  natural  human  tutoring  in  which  they  trained  teachers  to  give 
more  guidance,  the  substantive  statement  is  categorize  into: 
"  Giving  explanations 
"  Giving  direction  (either  positive  or  negative)  feedback,  followed  by  a 
short  corrective  explanation  if  the  feedback  is  negative,  such  as  "No,  when 
it  went  through...  "  -negative  response  then  explain  the  correct  answer 
"  Reading  text  sentences  aloud 
"  Making  self-monitoring  comments  (in  which  the  tutors  commented  about 
their  own  instructions  such  as  "I  don't  know  if  this  will  help  you"  or 
commented  about  the  tutors'  own  understanding  of  the  materials,  such  as 
"I  don't  know  why  they  put  [that  line  of  text]  in  there,  it  just  kind  of 
confused  me") 
"  Answering  questions  that  students  asked 
"  Asking  content  questions  (such  as  "Which  is  the  upper  and  which  is  the 
lower  chamber  of  the  heart?  "  -ask  learners  from  the  content  of  lesson. 
Scaffolding  with  generic  and  content  prompts. 
Asking  comprehension  -gauging  question  (such  as  "Is  this  starting  to 
stick?  "). 
The  categorization  of  1-4  is  non-interactive  move,  the  categorization  of  5-8 
is  interactive  move,  the  categorization  of  1-6  is  self-explanatory,  and  the 
categorization  of  7-8  is  clarification  (give  more  example).  Beyond  this,  they 
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are 
"  pumping  for  "what  else" 
"  hinting  (e.  g.  "So,  it's  kind  of  leaving  out  the  lungs  here?  " 
"  fill-in-the-blank  kinds  of  request  (e.  g.  "OIC',  so,  it  come  from 
"  highlight  critical  features 
"  decomposing  the  task 
"  executing  parts  of  the  skill 
providing  physical  props  or  cue  cards 
describing  the  problem  so  as  to  orient  the  student  to  the  important  features 
"  comparing  the  current  problem  with  a  previously  solved  problem 
"  maintaining  goal  orientation  or  reminding  the  student  of  some  aspect  of 
the  task 
"  completing  the  students'  reasoning  step  or  "spicing  in"  (or  jumping  in  and 
providing)  the  correct  answer  when  the  student  commits  an  error,  without 
acknowledging  that  an  error  has  been  made 
"  initiating  the  beginning  of  a  reasoning  step  or  a  task 
"  asking  a  leading  4uestion  (e.  g.  "And  when  do  you  think  it  goes?  )" 
"  redirecting  the  student 
"  providing  an  example. 
According  to  tutoring  protocol  and  guiding  activity  for  scaffolding,  it  could 
be  helpful  to  apply  some  to  scaffold  the  TAs  to  give  feedback  to  students  in  our 
context. 
in  the  studies  of  Chi  et  al.  (2001),  they  had  three  hypotheses  from  the  first 
study  from  which  their  studies  did  not  cover  the  evidence  to  support  all 
hypotheses  even  though  there  was  the  evidence  to  support  T-hypothesis,  tutors' 
move,  from  the  review  of  Chi  et  al.;  there  was  also  evidence  to  support  S- 
hypothesis,  the  students'  response,  for  useful  response  of  students  in  the  tutoring 
context;  and  there  was  the  evidence  to  support  I-hypothesis  that  interactive 
responses  involve  learning  rather  than  non-interactive  responses.  Nevertheless,  in 
practice,  they  assumed  that  it  was  possible  to  do  S-hypothesis  rather  than  T- 
hypothesis,  i.  e.  student  response  is  more  important  than  tutor  scaffolding.  The 
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constructively.  This  resulted  in  teacher  feedback  that  did  not  relate  to  learning. 
They  presumed  that  this  was  because  student  responses  were  not  systematic.  Due 
to  the  fact  that  the  results  of  the  first  study  were  not  clear,  they  conducted  the 
second  study  -interactive  tutoring. 
From  the  second  study,  if  a  classroom  is  interactive  rather  than  didactic, 
teachers  may  not  control  the  tutoring  dialog  as  much  as  prompting.  As  a  result, 
teachers  should  start  their  dialog  first;  however,  Chi  et  al.  (2001)  found  that 
students  started  their  dialog  first.  Besides,  the  number  of  teachers'  statements 
from  the  first  study  was  more  than  student  responses;  in  contrast  to  the  second 
study,  the  number  of  students'  statements  was  more  than  teachers'  statements.  To 
conclude,  from  the  second  study  Chi  et  al.  found  they  were  successful  in 
decreasing  teachers'  explanation  and  feedback  in  order  to  give  an  example  of 
scaffolding  comments  for  teachers  to  use  to  scaffold  students  instead.  However, 
most  teachers  used  scaffolding  prompts  rather  than  context-free  prompts,  by 
comparison.  They  revealed  that  this  was  because  giving  scaffolding  prompts  is 
easier  as  teachers  only  provide  scaffold  to  student's  response  in  order  to  complete 
the  teaching  detail  correctly.  The  benefit  of  giving  scaffolding  to  students  is  to 
help  students  understand  the  study  concept  of  the  lesson,  Chi  et  al.  (p.  517) 
concluded  that  there  were  three  effective  results  from  their  research: 
9  an  interactive  style  is  more  inspiring  and  creates  a  pleasant  learning 
process 
guidance  is better  provided  by  prompting  or  scaffolding  than  giving  a 
single  explanation 
9  hints  in  the  form  of  advice  work  well  for  an  interactive  style  of  tutoring. 
Therefore,  the  studies  of  Chi  et  al.  could  be  useful  to  adopt  in  this  thesis,  for 
example,  we  could  guide  the  TAs  to  learn  how  to  give  good  feedback  in  which  it 
is  vital  to  next  generation  Intelligence  Tutoring  System.  These  appear  good  ways 
to  give  feedback  to  students  and  apply  to  teachers  to  learn  to  give  feedback  even 
if  the  studies  of  Chi  et  al.  have  not  concentrated  on  how  the  teachers  learn  to  give 
better  feedback  and  their  approaches  are  focused  on  giving  feedback  to  students, 
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Therefore,  providing  scaffolding  prompts  could  be  useful  to  apply  in  our  context. 
Chi  et  al.  (2001)  reported  that  unskilled  teachers  used  scaffolding  prompt 
rather  than  context-free  prompt  because  it  is  easier  to  deliver  to  students.  It  could 
be  helpful  to  apply  to  our  context  a  teaching  system  that  could  be  programmed  to 
give  context-free  prompts  equal  to  or  more  than  scaffolding  prompt  by  guiding 
the  TAs'  thinking,  as  well  as  providing  context-free  prompt  in  the  form  of  'key 
questions'  with  regard  to  the  leamer's  assignment.  This  should  provide  a  better 
way  to  give  balance.  Furthermore,  the  conclusion  of  Chi  et  al.  results  could  be 
helpful  to  apply  to  our  context.  In  the  first  study,  if  the  teaching  system  teaches 
the  TAs  to  give  feedback  interactively,  the  TAs  may  enjoy  learning  how  to  give 
better  feedback.  In  the  second  study,  a  teaching  system  should  prompt/scaffold 
rather  than  teach  all  processes  of  giving  feedback.  As  the  TAs  may  not  remember 
all  the  processes  they  should  learn  from  real  situations.  In  the  third  study,  the 
results  hinted  that  in  an  interactive  style  of  teaching  students  received  better 
feedback. 
2.3.2.1.2  Reflective  Practitioner 
Sch6n  (1983)  offered  an  approach  to  epistemology  of  practice  based  on  a  close 
examination  of  what  some  practitioners  -  architects,  psychotherapists,  engineers, 
planners,  and  managers  -  actually  do,  he  also  collected  a  sample  profile  from 
occupations  focusing  on  situations  where  junior  employees  are  trained.  In  his 
analysis  of  these  cases,  he  described  the  assumption  that  capable  practitioners 
usually  know  more  than  they  can  say.  They  mostly  exhibit  a  kind  of  knowing-in- 
practice  silently  so  he  presumed  that  it  was  possible  to  construct  a  test  model  of 
knowing  from  the  actual  performance  protocol  because  practitioners  frequently 
reveal  their  capacity  of  reflection  in  the  middle  of  an  action  to  deal  with  the 
unique,  uncertain,  and  conflicted  situation  of  practice.  In  addition,  he  asserted  that 
the  role  of  practice  for  the  professional  depended  on  technological  changes  (e.  g. 
in  medicine,  engineering,  business  management  and  education)  and  also 
practitioners  frequently  confuse  the  values,  goals,  *purposes,  and  interests  (e.  g. 
when  teachers  are  faced  with  pressure  for  increased  efficiency  in  the  context  of 
contracting  budgets,  institutions  demand  that  they  rigorously  "teach  the  basics",  to 
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"Each  view  of  professional  practice  represents  a  way  of  functioning  in  a  situation 
of  indeterminacy  and  value  conflict,  but  the  multiplicity  of  conflicting  choice 
among  multiple  approaches  to  practice  or  devise  his  own  way  of  coming  them", 
according  to  Sch6n  (1983). 
In  terms  of  the  dominant  epistemology  of  practice,  there  are  three 
components  to  professional  knowledge: 
*  An  underlying  discipline  or  basic  science  component  upon  which  the 
practice  rests  or  from  which  it  is  developed; 
An  applied  science  or  "engineering7'  component  from  which  many  of  the 
day-to-day  diagnostic  procedures  and  problem  solutions  are  derived; 
A  skill  and  attitudinal  component  that  concerns  the  actual  performance  of 
services  to  the  client,  using  the  underlying  basic  and  applied  knowledge 
(Sch6n,  1983,  p.  24). 
These  components  could  be  helpful  for  the  TAs  to  practice  giving  feedback 
to  students. 
In  terms  of  Knowing-in-action,  Sch6n  (1983)  stated  that  there  was  nothing 
in  common  sense  to  make  us  say  that  know-how  consists  of  rules  or  plans  which 
we  entertain  in  the  mind  prior  to  action.  Although  we  sometimes  think  before 
acting,  it  is  also  true  that  in  much  of  the  spontaneous  behavior  of  skillful  practice 
he  revealed  a  kind  of  knowing  which  did  not  stem  from  a  prior  intellectual 
operation.  It  seems  that  leaming  by  doing  results  in  more  experience  when  the 
learner  has  enough  practice.  In  addition,  according  to  Sch6n  (p.  54),  he  explained 
the  characteristics  of  knowing  in  action  which  has  the  following  properties. 
There  are  actions,  recognitions,  and  judgements  which  we  know  how  to 
carry  out  instinctively;  we  do  not  have  to  think  about  them  prior  to  or 
during  their  performance; 
9  we  are  often  unaware  of  having  learned  to  do  these  things;  we  simply  find 
ourselves  doing  them; 
9  In  some  cases,  we  were  once  aware  of  the  understandings  which  were 
subsequently  internalized  in  our  feeling  for  the  stuff  of  action. 
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however,  we  are  usually  unable  to  describe  the  knowing  which  our  action  reveals. 
With  regard  to  reflection-in-action,  it  is  thinking  about  doing  something 
while  doing  it  in  which  Sch6n  (1983)  called  "reflective  conversation  with  the 
situation".  He  also  pointed  out  that  reflection  on  the  tacit  understanding  which 
have  grown  up  implicitly  in  practitioner's  action  around  the  repetitive  experiences 
of  the  specialize  practice,  understands  which  he  surfaces,  criticizes,  restructures, 
and  embodies  in  the  further  action  that  can  allow  the  practitioner  to  experience.  It 
is  this  through  process  of  reflection-in-action  which  is  central  to  the  "art"  by 
which  practitioners  sometimes  deal  well  with  situations  of  uncertainty,  instability, 
uniqueness,  and  value  conflict  (p.  49).  In  terms  of  reflecting-in-practice,  Sch6n 
noted  that  it  was  considering  what  a  practice  was  and  how  it  was  like  and  unlike 
the  kinds  of  actions  in  which  a  practitioner's  reflection  can  serve  as  a  coffective  to 
over  learning  (p.  61).  Although  reflective-in-action  is  an  extraordinary  process, 
Sch6n  observed  that  it  was  not  a  rare  event  in  which  for  some  reflective 
practitioners,  reflective-in-action  is  the  core  practice.  Nevertheless,  because 
professionalism  is  still  mainly  identified  with  technical  expertise,  reflection-in- 
action  is  not  generally  accepted  as  a  legitimate  form  of  professional  knowing  (p. 
69).  Consequently,  despite  this,  TA's  should  be  allowed  the  opportunity  to 
practice  giving  feedback  under  unpredictable  situations.  Sch6n  also  reported  that 
most  practitioners  may  find  uncertainty  in  their  technical  experts,  and  as  a  result 
they  are  unsure  what  to  do;  therefore  study  of  reflection-in-action  is  critically 
important.  In  order  to  solve  such  problems,  developing  an  epistemology  of 
practice  which  places  technical  problem  solving  within  a  broader  context  of 
reflective  inquiry,  shows  how  reflection-in-action  may  be  severe  in  its  own  right. 
Further  if  we  link  the  art  of  practice  in  uncertainty  and  uniqueness  to  the 
scientist's  art  of  research  it  could  increase  the  legitimacy  of  reflection-in-action 
and  encourage  a  broader,  deeper,  and  more  rigorous  use,  according  to  Sch6n 
(1983). 
In  addition,  Sch6n  (1983)  proposed  the  different  constant  that  various 
practitioners  bring  to  their  reflection-in-action.  These  are  the  media,  languages, 
and  repertoires  that  practitioners  use  to  describe  reality  and  conduct  experiments; 
the  appreciative  systems  they  bring  to  problem  setting,  to  the  evaluation  of 
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make  sense  of  phenomena;  the  role  frames  within  which  they  set  their  tasks  and 
through  which  they  are  bound  to  their  institutional  settings.  According  to  such 
constants,  we  should  consider  them  in  order  to  design  a  system  to  train  the  TAs  in 
which  computer-support  could  help  the  TAs  reflect  their  action  on  how  to  provide 
good  feedback. 
Even  in  the  study  of  these  sorts  of  reflection,  crucial  both  to  professional 
development  and  to  the  epistemology  of  practice,  there  have  been  limits  to 
reflection-in-actions  in  which  the  practitioner  may  not  frequently  think  about  what 
they  are  doing  while  doing  it.  Furthermore,  reflection-in-action  does  not  depend 
on  a  description  of  intuitive  knowing  that  is  complete  or  faithful  to  internal 
representation,  according  to  Sch6n  (1983).  For  example,  considering  novice 
teachers,  a  reflective  teacher  requires  a  kind  of  educational  technology  which  does 
more  than  extend  her  capacity  to  administer  drill  and  practice  in  which  an 
educational  technology  could  help  students  to  become  aware  of  their  own 
intuitive  understandings,  to  fall  into  cognitive  confusions  and  explore  new 
directions  of  understanding  and  action,  according  to  Sch6n  (p.  333). 
In  summary,  the  idea  of  reflective  practice  is  an  alternative  to  the 
traditional  epistemology  of  practice.  It  leads  to  new  conceptions  of  the 
professional-client  contract,  the  partnership  of  research  and  practice,  and  the 
learning  system  of  professional  institutions;  in  a  sense  both  similar  to  and 
different  from  the  radical  criticism,  to  a  demystification  of  professional  expertise; 
the  scope  of  technical  expertise  is  limited  by  situations  of  uncertainty,  instability, 
uniqueness  and  conflict,  according  to  Sch6n  (1983). 
Thus,  employing  a  computer  supported  system  as  a  tool  to  help  the 
teachers  to  provide  quality  feedback  and  at  the  same  time  learning  to  give  good 
feedback  could  support  them  in  using  educational  technology.  The  system  might 
inform  the  TA  how  they  improve  on  their  learning  to  use  tools  of  the  system  and 
he/she  might  reflect  on  this  information 
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Novice  teachers  often  learn  to  mark  from  mentors,  they  then  evaluate  how  they 
mark  in  order  to  improve  their  marking.  In  this  manner,  it  is  in  line  with  the 
modeling  method  of  cognitive  apprenticeship  approach  (Collins  et  al.,  1989)  that 
is  useful  for  training. 
The  studies  of  Collins  et  al.  (1989)  clarifies  some  of  the  implications  for 
the  nature  of  the  knowledge  that  students  acquire  through  a  proposal  for  the 
retooling  of  apprenticeship  methods  for  the  teaching  and  learning  of  cognitive 
skills.  Their  studies  specifically  proposed  the  development  of  a  new  cognitive 
apprenticeship  to  teach  students  the  thinking  and  problem-solving  skills  involved 
in  school  subjects  in  the  domain  of  reading,  writing,  and  mathematics.  From  their 
studies,  they  argued  that  those  domains  are  foundational  for  learning  and 
communication  and  for  engaging  cognitive  and  metacognitive  processes  for 
learning  and  thinking.  And  also  those  domains  are  well  suited  for  teaching 
methods  modeled  on  cognitive  apprenticeship.  In  addition,  they  examined 
pedagogical  practices,  the  structural  features  of  traditional  apprenticeship, 
detailing  what  would  be  required  to  adapt  these  characteristics  to  the  teaching  and 
learning  of  cognitive  skills  which  consist  of  modeling,  coaching  and  fading.  In 
terms  of  coaching,  it  is  the  provision  of  scaffolding  which  is  the  support,  in  the 
form  of  reminders  and  help.  When  the  learners  can  achieve  their  target  skill  then 
the  master  reduces  (or  fades  his  participation),  providing  only  limited  hints, 
refinements,  and  feedback  to  the  learner  (Collins  et  al.,  1989). 
In  terms  of  traditional  apprenticeship,  Collins  et  at.  (1989)  explored  the 
provision  of  a  conceptual  model  to  success  in  teaching  complex  skills  with  three 
related  reasons  which  are  providing  advanced  organisation  for  the  learners  in  their 
first  attempts  to  execute  a  complex  skill;  provide  sense  of  the  feedback,  hints,  and 
corrections  from  the  master  during  interactive  coaching  sessions;  support  the 
learner  to  learn  independently  by  their  own  performance. 
According  to  Collins  et  al.  (1989),  in  terms  of  cognitive  apprenticeship,  it 
emphasises  two  issues,  which  are  the  methods  aimed  initially  at  teaching  the 
processes  that  experts  use  to  handle  complex  tasks;  learning  through-guided- 
experience  on  cognitive  and  metacognitive,  rather  than  physical,  skills  and 
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development  of  self-correction  and  monitoring  skills.  Thus,  traditional 
apprenticeship  focuses  on  teaching  skills  in  the  context  of  their  use  while 
cognitive  apprenticeship  is  extending  situated  learning,  which  is  learning  in  real 
situations,  to  diverse  settings  so  that  students  learn  how  to  apply  their  skills  in 
varied  contexts. 
2.3.2.1.3.1  Cognitive  Apprenticeship  Framework 
Collins  et  al.  (1989)  proposed  a  framework  for  designing  a  learning  environment 
to  be  characteristics  of  ideas  in  learning  environments  in  which  there  are  four 
dimensions:  content,  methods,  sequence,  and  sociology. 
A)  Content  -  there  are  four  categories  of  expert  knowledge  (p.  477)  a) 
Domain  knowledge  -in  an  appropriate  situation-  consists  of  conceptual,  factual, 
and  procedural  knowledge;  b)  Heuristic  strategies  comprise  effective  techniques 
and  approaches  for  accomplishing  a  task;  c)  Control  strategies  are  the  decision  of 
how  to  select  various  possible  problem-solving  strategies;  how  to  decide  when  to 
change  strategies;  reflection  on  problem-solving;  monitoring,  diagnostic,  remedial 
components;  and  d)  Leaming  strategies  -  knowledge  about  how  to  learn  beyond 
general  strategies. 
B)  Methods-  for  the  design  of  teaching  methods  to  help  students  acquire 
and  integrate  Cognitive  and  metacognitive  strategies.  Collins  et  al.  (1989) 
succeeded  in  using  their  model  in  reading,  writing  and  mathematics,  based  on 
cognitive  and  metacognitive  strategies  to  Centre  their  teaching  around  activities  to 
convey  these  explicitly  to  students.  Their  method  consisted  of  modeling, 
coaching,  scaffolding,  articulation,  reflection,  and  exploration.  Modeling  is  an 
expert  model  task.  Coaching  is  both  observing  students  while  they  carry  out  a  task 
and  offering  hints,  scaffolding,  feedback,  modeling,  reminders,  and  new  tasks. 
Scaffolding  is  the  support  that  a  teacher  provides  to  help/suggest  to  a  student  how 
to  carry  out  a  task.  Articulation  is  any  method  of  getting  students  to  articulate 
their  knowledge,  reasoning,  or  problem-solving  processes  in  a  domain.  Reflection 
enables  students  to  compare  their  own  problem-solving  process  with  those  of  an 
expert,  another  student,  an  internal  cognitive  model  of  expertise.  Exploration  is  a 
method  that  students  use  to  solve  problems  on  their  own. 
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build  a  conceptual  map  -a  conceptual  model  encouraged  by  expert  modeling. 
D)  Sociology  -  Apprentices  learned  skills  in  the  context  of  their  application 
to  realistic  problems,  within  a  culture  focused  on  and  defined  by  expert  practice. 
Cognitive  apprenticeship  framework  is  useful  for  teacher  training  in  the 
electronic  learning  environment.  Thus,  this  model  might  be  helpful  to  use  in  order 
to  help  the  teacher  leam  to  give  good  feedback. 
There  are  several  cognitive  apprenticeship  software  programs  available  to  help  the 
leamer  to  learn,  for  example,  Smalltalker  (Chee,  1995),  and  COMPANION 
(Hilem  &  Futtersack,  1994);  however,  the  implementation  of  scaffolding  and 
fading  are  difficult  instructional  methods  because  they  require  a  teacher  or  the 
system  to  be  sensitive  to  the  specific  desires  and  difficulties  of  students  engaged 
in  task  performance  at  any  particular  point  in  time,  according  to  Chee  (1995).  In 
other  words,  in  his  system  when  the  student  requests  any  help,  they  can  click  the 
"I'm  stuck"  button.  In  this  case,  this  system  uses  scaffolding  mode  like  a  help 
system  rather  than  adaptive  scaffolding. 
As  a  consequence  the  implementation  of  scaffolding  approach  is 
interesting,  thereafter,  there  are  a  number  of  researchers  that  implement  such  an 
approach  e.  g.  Emile  (Guzdial,  1995);  Ecolab  (Luckin  &  du  Boulay,  1999;  Luckin 
et  al.,  2003);  SE-Coach  (Conati  &  VanLehn,  1999)).  Furthermore,  a  scaffolding 
approach  would  be  useful  to  cooperate  with  contingent  tutoring  and  computer- 
support  (Wood,  2001).  In  this  manner,  we  decided  to  use  a  scaffolding  approach 
to  implement  our  context. 
2.3.2.1.3.2  Situated  Cognition  and  the  Culture  Learning 
Situated  learning  theory  is  a  precise  model  applied  in  several  contexts  in  every 
situation.  With  regard  to  teaching  practice,  learning  in  a  real  situation  could  help 
the  learners  learn  and  use  tools  to  better  support  understanding.  Thus,  the 
knowledge  of  learning  how  to  use  a  tool  could  help  the  apprentice  to  practice 
effectively  (Brown  et  al.,  1989).  They  studied  two  examples  of  mathematics 
instruction  and  thus  proposed  the  components  of  situated  leaming  as  conceptual 
knowledge  of  understanding  in  a  real  situation,  a  product  of  the  activity,  context, 
and  culture  -social  interaction  and  collaboration  in  the  culture  of  the  domain  -that 
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knowledge  would  be  easier  to  understand  for  learners.  Similarly,  the  TAs  should 
learn  to  use  tools  indexed  knowledge  of  quality  feedback  to  help  them  provide 
feedback  in  authentic  situations  while  marking  assignments  i.  e.  marking  authentic 
assignments  together  with  giving  good  feedback.  Thus,  these  components  would 
be  useful  in  order  to  help  the  teacher  learn  to  give  good  feedback. 
2.3.2.1.3.3  Legitimate  Peripheral  Participation 
Legitimate  Peripheral  Participation  refers  to  how  newcomers  become  integrated 
into  a  community  of  practice.  In  this  manner,  learners  are  learning  in  a  situation. 
In  addition,  Lave  &  Wenger  (1991)  put  forward  ideas  of  apprenticeship  such  as 
learners  as  apprentices;  teachers  and  computers  as  masters;  cognitive 
apprenticeship,  apprenticeship  leaming  and  life  apprenticeship.  They  also  studied 
five  apprenticeships,  namely  Yucatec  midwives,  Vai  and  Gola  tailors,  naval 
quartermasters,  meat  cutters,  and  non-drinking  alcoholics.  From  such  studies,  they 
offered  the  theoretical  framework  of  legitimate  peripheral  participation  and 
remarked  that  it  should  comprise  conflictual  forms  of  everyday  practice,  of 
motivation,  and  of  the  development  of  membership/identity  into  objects  of 
analysis.  Further,  it  was  evident  that  no  one  was  certain  what  the  term  meant,  they 
stated  that  the  synonym  of  apprenticeship  is  "situated  learning". 
in  terms  of  apprenticeship,  "it  had  become  yet  another  panacea  for  a  broad 
spectrum  of  leaming-research  problems,  and  it  was  in  danger  of  becoming 
meaningless",  according  to  Lave  &  Wenger  (1991).  From  apprenticeship  to 
situated  learning,  apprenticeship  as  models  of  effective  learning  in  the  context  of 
a  broader  theoretical  goal.  For  situated  learning,  in  particular,  situated  activities 
resulted  from  differing  interpretations  of  the  concept,  in  terms  of  situated,  it  refers 
to  some  people's  thoughts  and  actions  located  in  space  and  time,  or  depends  on 
the  meaning  of  a  social  setting,  according  to  Lave  &  Wenger  (P.  32).  Situated 
learning  refers  to  a  transitory  concept  a  bridge,  between  a  view  according  to 
which  cognitive  processes  are  primary  and  a  view  of  social  practice  is  the 
primary,  generative  phenomenon,  and  learning  is  some  of  its  characteristics.  Thus, 
legitimate  peripheral  participation  is  proposed  as  a  descriptor  of  engagement  in 
social  practice  that  entails  learning  as  an  integral  constituent. 
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full  participation,  to  supporting  newcomers.  In  other  words,  the  community  of 
practice  is  a  social  organism  that  exists  so  people  can  enter  and  leave  with  little 
effect.  As  a  consequence,  a  mentor's  experience  could  support  learning 
technology.  In  this  case,  computer-support  may  not  only  be  able  to  provide  some 
facility  for  giving  good  feedback,  but  also  provide  some  aspects  of  mentoring 
(Lave  &  Wenger,  1991).  This  framework  might  be  helpful  to  use  in  order  to  help 
novice  teachers  as  newcomers  learn  to  give  good  feedback. 
Wenger's  (1998)  later  work  presented  a  theory  of  learning  in  social 
practice.  The  main  idea  of  this  work  focused  on  communities  of  practice  which  is 
discussed  in  terms  of  community,  social  practice,  meaning,  and  identity.  He 
moved  from  describing  activities  in  terms  of  legitimate  peripheral  participation 
towards  examining  activities  in  terms  of  the  tensions  between  several  "dualities". 
He  described  Communities  of  Practice  in  terms  of  four  dualities':  between 
participation  and  reification;  designed  and  emergent  issues;  identification  and 
negotiability;  and  local  and  global  practice.  The  duality  between  participation  and 
reffication  has  attracted  the  most  interest.  Importantly,  he  describes  the 
relationship  of  these  concepts  as  a  logical  one  i.  e.  everything  has  both  explicit  and 
tacit  knowledge;  and  everything  also  has  both  formal  and  informal  process. 
"Explicit  knowledge  is  thus  not  freedfrom  the  tacit.  Formal  processes  are  not 
freedfrom  the  informal.  Infact,  in  terms  ofmeaningfulness,  the  opposite  is  more 
likely.  To  be  understood  meaning(ully  as  a  representation  of  a  piece  ofphysics 
knowledge,  an  abstract  refcation  like  E=mc2  does  not  obviate  a  close 
connection  to  the  physics  community  but,  on  the  contrary,  requires  it.  In 
general,  viewed  as  refcation,  a  more  abstract  formulation  will  require  more 
intense  and  specific  participation  to  remain  meaningful,  not  less.  "  (Wenger, 
1998,  p.  67). 
Wenger's  theory  can  be  applied  to  any  conceptual  framework  for  thinking  about 
learning  since  learning  usually  involves  a  "process"  of  social  participation. 
"Whenever  a  process,  course,  or  system  is  being  designed,  it  is  thus  essential  to 
involve  the  affected  to  communities  ofpractice  "  (Wenger,  1998,  p.  234). 
In  our  context,  a  novice  TA  is  a  member  of  a  community  of  practice  -a 
practitioner.  He/She  can  get  to  learn  through  reflection  what  it  means  to  give  good 
feedback.  He/She  can  also  participate  (a  legitimate  peripheral  participation)  in 
marking  assignments  with  the  help  of  a  computer  support  tool.  He/She  can  use  the 
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could  help  him/her  reflect  on  his/her  action.  With  regard  to  reflection-in-action 
(Sch6n,  1983),  this  is  like  the  TA  is  thinking  about  how  to  give  good  feedback  to 
students  while  he/she  is  learning  to  give  feedback  in  the  situation  of  marking 
assignments. 
2.3.2.1.3.4  Situated  Learning  in  Adult  Education 
Stein  (1998)  defined  situated  learning  in  adults  as  to  create  the  conditions  in 
which  participants  will  experience  the  complexity  and  ambiguity  of  learning  in 
the  real  world.  He  also  proposed  four  elements  of  situated  learning  which  are 
"  content; 
"  context; 
"  community  of  practice; 
"  participation. 
In  terms  of  content,  it  consists  of  fact  and  the  process  of  the  task  but 
emphasises  high  order  thinking  process  for  reflective  thinking,  for  example, 
dialogue  with  learners,  negotiates  the  meaning  of  contents,  instructors  provide 
opportunities  for  learners  to  cooperate  in  investigating  problem  situations  and 
apply  content  close  to  their  environment.  For  context,  it  is  building  an 
instructional  environment  sensitive  to  the  tasks  learners  must  complete  to  be 
successful  in  practice  (setting  for  examining  experience).  In  terms  of  community 
of  practice,  it  regards  the  shaping  of  learning  i.  e.  opportunity  for  interaction.  This 
element  comprises  the  joining  of  practice  with  analysis  and  reflection  to  share 
tacit  understandings  and  to  create  shared  knowledge  from  experiences  among 
participants  in  a  learning  opportunity,  and  the  body  of  knowledge  created  by  an 
individual  entering  an  area  of  inquiry.  For  participation,  it  is  providing  the  learner 
with  the  meaning  of  the  experience  then  an  interchange  of  ideas  between  each 
learner  with  the  material  of  instruction.  This  approach  is  similar  to  cognitive 
apprenticeship  approach  in  which  the  learners  observe  mentor/expert  and  use  their 
acquired  knowledge.  In  addition,  it  would  be  useful  to  apply  this  approach  to  tools 
to  teach  novice  teachers  or  TAs  to  give  feedback  from  the  context  of  the  system 
by  analyzing  the  knowledge  of  expert  and  requirements  from  the  students  because 
the  things  that  students  require  are  the  things  that  the  TAs  often  do  not  provide. 
Therefore,  in  our  context,  participants  could  consist  of  TAs,  students,  and  experts 
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the  TAs  directly  and  indirectly  the  students. 
2.3.2.2  Suggestions  from  teacher 
Suggestions  from  the  teachers  might  be  helpful  in  providing  some  aspects  for 
designing  the  teaching  system  to  train  the  TAs  to  give  quality  feedback  according 
to  the  following  sub-sections. 
2.3.2.2.1  Training  Strategies 
In  the  studies  of  Elawar  &  Como  (1985)  teachers  provided  written  feedback  on 
students'  mathematic  homework  and  were  trained  to  give  written  feedback  on 
specific  errors,  tell  the  students  their  weaknesses  and  give  suggestions  on  how  to 
improve.  In  their  studies,  there  were  three  tests  for  training  teachers 
the  experiment  group  -whole-class  treatment,  provide  normal  practice  -no 
training  for  providing  specific  written  feedback-  and  marking  with  no 
comment; 
half-class  treatment  group,  provide  practice  -training  the  teachers  for 
giving  specific  written  feedback-  and  marking  with  full  feedback; 
3).  The  other  treatment  group  were  provided  practice  and  marking  with  no 
feedback. 
These  studies  were  for  training  the  teachers  to  give  written  feedback.  In  the 
training  of  giving  specific  written  feedback,  it  used  a  combination  of  lecture, 
demonstration,  open  question,  and  simulation  exercises  in  which  the  trainer 
provided  a  four-question  algorithm  to  ask  themselves  whilst  reviewing  students 
homework  for  them  in  order  to  think  about  the  feedback  they  gave  to  the 
students,  those  questions  were: 
What  is  the  key  error? 
What  is  the  probable  reason  the  student  made  this  error? 
How  can  I  guide  the  student  to  avoid  the  error  in  the  future?  and 
9  What  did  the  students  do  well  that  could  be  noted?  (p.  166). 
From  their  results,  the  teachers  improved  a  small  amount  in  the  skill  of  giving 
feedback.  However,  despite  the  good  algorithm,  the  trainer  did  not  provide 
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concerned  with  mathematics  marking  for  school  children  not  for  adult  learners  in 
the  context  of  marking  computer  science  assignments.  Thereafter,  Black  & 
Wiliam  (1998)  reported  that  most  teachers  require  instruments  (tools)  to  improve 
feedback  response  to  students.  In  this  manner,  using  computer-support  could  help 
them  learn/improve  providing  feedback. 
Clarke  (2000)  suggested  training  should  be  improved  for  new  teachers  in 
the  next  course  in  order  to  improve  giving  feedback  on  assignments,  and  provided 
the  following  practical  strategies: 
clear  objective 
tell  the  learner  to  work  according  to  the  learning  objective 
tell  important  weak  point  to  learners  to  reduce  the  unknown  gap 
tell  the  learner  how  to  improve  their  current  errors 
don't  write  too  much  on  the  bottom  of  students'  work 
give  students  time  to  digest  teacher  feedback  and  wait  to  see  how  they 
improve. 
These  strategies  are  of  interest  to  adopt  in  our  context. 
Training  to  give  feedback  might  be  considered  as  providing  more  detailed 
feedback.  Detailed  feedback  should  consist  of  various  elements-  There  are  three 
elements  of  feedback.  Those  are 
I  design  goal 
evidence  about  present  position  to  provide  feedback 
some  understanding  of  a  way  to  close  the  gap  between  the  two  (Camell, 
2000). 
In  addition,  there  are  more  effective  ways  of  presenting  feedback.  Cousins 
&  Leithwood  (1986)  found  that  the  qualities  of  the  information  source  for 
presenting  feedback  consisted  of  sophistication,  credibility,  relevance, 
communication  quality,  content  and  timeliness.  These  would  be  the  dimensions  of 
feedback  that  TAs  should  consider  before  giving  feedback  to  the  learners. 
Besides,  it  should  prove  to  be  an  efficient  approach  if  practitioners 
exchange  their  reflections  and  leaming  for  giving  feedback  in  order  to  achieve  the 
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2000).  However,  this  approach  may  be  out  of  our  context  that  would  allow  the 
TAs  to  learn  to  give  feedback  to  individuals  within  the  system.  From  the 
importance  of  a  tutoring  strategy,  feedback  in  an  educational  way  has  to  be  a 
constructive  and  open  system  between  learning  and  additional  editing  for  future 
learning  (Kawachi,  2002).  Although,  there  is  improvement  of  effective  learning 
instruction,  some  research  has  inconsistent  results  because  many  teachers  have 
not  been  trained  to  give  feedback,  furthermore  there  is  very  little  research  in  this 
area  (Brinko,  1993).  Accordingly,  it  is  interesting  to  carry  out  research  in  training 
novice  teachers  to  give  quality  feedback  with  computer-support,  which  includes 
aspects  from  experts  for  giving  such  feedback  and  providing  levels  of  help  to 
support  giving  quality  feedback. 
2.3.2.2.2  Naturalistic  tutoring  protocol 
Considering  naturalistic  tutoring,  Graesser  et  al.  (1995)  examined  dialogue 
patterns  using  two  examples  of  naturalistic  tutoring  with  unskilled  tutors,  namely 
graduate  students  tutoring  research  methods  to  undergraduate  students,  and  high 
school  students  tutoring  algebra  to  7th  grade  students.  They  found  that  peer 
students  could  help  students  to  solve  problems  better  than  instructors.  However, 
this  conflicts  with  the  belief  that  expert  tutors  should  provide  a  better  learning 
outcome.  Graesser  et  al.  conjectured  that  tutors  might  lack  training  to  be  experts 
and  they  desire  to  be  practiced  in  domain  knowledge  and  tutoring  strategies 
before  being  experienced  tutors.  When  those  tutors  complete  their  training,  they 
should  have  a  good  skill  level  in  conversational  dialogue.  There  are  a  great  deal  of 
researchers  that  demand  to  discriminate  dialogue  pattern  during  tutoring  to  relate 
with  learning  outcome;  however,  their  work  is  not  in-depth  qualitative  analyses  of 
tutorial  interaction  (Graesser  et  al.  ).  For  this  reason,  Graesser  et  al.  investigated 
naturalistic  tutoring  protocols.  These  protocols  were  clear  learning  components 
which  focused  on  current  pedagogical  theories  and  Intelligent  Tutoring  Systems. 
The  learning  components  of  Graesser  et  al.  consist  of. 
*  Active  student  Iearning; 
Sophisticated  pedagogical  strategies; 
Anchored  learning  in  specific  examples  and  cases; 
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Deep  explanatory  reasoning; 
Convergence  toward  shared  meanings; 
Feedback,  error  diagnosis,  and  remediation; 
Affect  and  motivation. 
They  argued  there  are  some  learning  components  that  are  underdeveloped, 
flawed  or  non-existent  in  normal  tutoring.  As  a  consequence,  tutors  may  require 
training  to  implement  those  components  by  expert  tutors  and  Intelligent  Tutoring 
Systems  therefore  helping  tutors  increase  the  learning  outcomes. 
Graesser  et  al.  (1995)  researched  the  active  student  learning  component 
and  found  that  students  asked  questions  in  a  tutoring  setting  more  frequently  than 
in  a  classroom  setting;  nevertheless,  students  in  their  studies  were  low  in  "active 
student  learning".  Therefore,  students  may  need  to  be  trained  in  asking  good 
questions  to  reflect  their  weak  knowledge.  In  comparison,  TAs  are  like  novice 
teachers,  to  be  good  tutors,  they  may  desire  to  be  trained  in  asking  good  questions 
to  expert  tutors  to  make  up  for  their  lack  of  knowledge  in  teaching.  To  reach 
66active  student  learning",  Intelligent  Tutoring  Systems  are  required  to  define 
particular  transferring  control  strategies  to  students.  There  are  a  large  number  of 
computer  systems  (e.  g.  (Woolf  &  McDonald,  1984;  Clancey,  1987;  Woolf,  1991; 
Graesser  et  al.,  1999)  which  include  the  starting  dialogue  to  prompt  students  to 
ask  questions,  answer  questions,  create  examples  and  control  students'  learning 
environment.  However,  even  though  the  studies  of  Graesser  et  al.  provide  good 
learning  components,  they  do  not  give  any  structure  for  teaching  unskilled  tutors, 
particularly,  on  giving  feedback  out  of  the  classroom. 
Graesser  et  al.  (1995)  proposed  the  tutor  controls  dialogue  in  the  form  of 
curriculum  script  and  a  five  step  "dialogue  frame".  As  follows:  Tutor  asks 
question;  Student  answers  question;  Tutor  gives  short  feedback  on  the  quality  of 
the  answer;  Tutor  and  student  collaboratively  improve  the  quality  of  answer; 
Tutor  assesses  students'  understanding  of  answer.  Tutors  use  polite  conversation 
with  students  to  give  indirect  student  errors.  Due  to  the  fact  that  it  seldom 
developed  the  learning  component,  the  analyses  of  Graesser  et  al.  are  in-depth 
with  regards  to  the  gap  of  potential  learning  mechanism  that  exist  during  normal 
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tutoring,  and  Intelligent  Tutoring  Systems,  in  order  to  identify  what  skilled  tutors 
do,  how  unskilled  tutors  fail  to  train  effective  tutors.  Unskilled  tutor  failings  can 
be  applied  to  enhance  Intelligent  Tutoring  Systems  to  imitate  human  tutors. 
However,  these  might  not  be  enough  for  unskilled  tutors  to  learn  from  skilled 
tutors.  There  are  still  other  factors  to  learn,  for  example,  learning  environment, 
learning  from  student  comments  and  reaction,  etc.  Although  the  solution  of 
Graesser  et  al.  emphasized  student  learning  rather  than  teacher  learning,  we  can 
still  apply  some  components  to  teach  teachers  to  teach  students.  At  this  point, 
critics  of  this  position  might  argue  that  they  have  not  structured  a  module  of 
giving  feedback  or  how  to  apply  scaffold  modeling.  Subsequently  the  "dialogue 
frame"  of  Graesser  et  al.  (1995)  was  adapted  by  the  studies  of  Chi  et  al.  (200  1). 
Chi  et  al.  (2001)  adapted  the  following  five  steps  of  the  "dialogue  frame" 
of  Graesser  et  al.  (1995)  to  be  a  "tutoring  frame"  into  their  studies;  tutor  asks 
starting  question;  provide  a  beginning  answer  by  student;  provide  short  feedback 
by  tutor  (confirm  the  answer  is  correct  or  not;  scaffolding  and  elaborative 
feedback  for  students'  answer  by  tutor  (taking  5-10  turns);  evaluation  of  students' 
understanding  by  tutors.  The  studies  of  Chi  et  al.  and  Graesser  et  al.  for 
structuring  interactive  feedback  provide  a  module  of  giving  feedback,  but  at  this 
point  they  have  not  addressed  how  teachers  learn  to  give  good  feedback. 
Feedback  provision  for  the  novice  teacher  is  very  interactive  and  would  demand 
adaptation  to  give  feedback  and  explain  students'  weaknesses  to  reflect  different 
constraints  of  the  interaction. 
2.3.2.2.3  Prompt/scaffolding  (hint,  suggest) 
Providing  an  example  of  "scaffolding  prompt"  (Chi  et  al.,  2001)  could  help 
teachers  learn  to  give  feedback.  Nevertheless,  even  though  the  studies  of  Chi  et  al. 
(p.  507)  emphasized  scaffolding  to  guide  prompting  a  student  rather  than  giving 
direct  feedback  on  a  student's  response,  it  might  be  useful  to  adapt  to  give  good 
feedback  to  the  TAs  to  give  feedback  to  the  students.  Their  methods  consist  of- 
open-ended  (e.  g.  "What's  going  on  here?  "  "Any  thing  else  to  say  about 
it?  "  "Could  you  explain  or  put  this  in  you  own  words"  "What  do  you 
think?  ") 
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"What  does  this  sentence  mean?  "  "What  does  this  sentence  tell  us?  ") 
Deep  scaffolding  prompts  (e.  g.  "Do  you  have  any  ideas/  thought  on  why 
that  might  be  the  case?  "  or  "Could  you  connect  what  you  just  read  to  what 
you  have  read  before?  " 
Providing  a  list  of  prompts  as  guidance  from  teachers'  comments  and  they  can 
practice  by  stimulating  the  learners  to  respond  (guide  them  to  the  next  step).  Chi 
et  al.  (p.  508)  reported  two  steps  to  help  teachers  to  give  feedback  to  students: 
*  Teachers  read  a  description  on  what  prompting  is  and  what  it  is  not,  that  it 
is  effective,  and  hypotheses  for  why  it  is  effective 
Teachers  read  several  excerpts  taken  from  a  pilot  study  involving  tutors 
prompting  students,  to  get  a  sense  of  what  a  prompting  dialogue  looks 
like. 
These  may  not  be  enough  to  help  TAs  to  learn  to  give  feedback  to  students 
because  the  studies  of  Chi  et  al.  scaffolded  students,  not  teachers,  but  their  idea 
may  apply  as  to  how  to  improve  feedback  by  prompt/scaffolding  to  teachers  to 
learn  to  give  better  feedback.  Their  approaches  provided  feedback  to  students 
even  though  they  might  give  a  little  feedback  to  teachers. 
Kullman  (1998)  observed  that  giving  feedback  to  apprentice  teachers 
consists  of  "non-directive  behavior"  (e.  g.  tell  the  apprentices  non-directives  such 
as  "Why  did  you  "developmental  behavior",  and  "collaborative  behavior". 
He  pointed  out  that  apprentice  teachers  desire  either  a  mentor  or  experienced 
teacher  to  "tell  them  what  was  expected  of  them",  to  "demonstrate  knowledge",  to 
"show  good  examples",  to  "criticise  the  bad  things",  and  to  "tell  the  truth  in  an 
encouraging  way".  They  desire  an  expert  teacher  to  give  them  an  example  of 
giving  feedback.  Penny  et  al.  (1996)  found  that  "students  appeared  to  conflate  the 
mentor's  counseling,  teaching  and  assessment  roles  ...  most  students  suggested 
that  mentors  and  tutors  should  tell  them  what  they  should  do  so  that  'mistakes' 
could  be  avoided  in  the  future  (p.  62),  they  also  found  that  most  students  saw 
tutors  demand  for  critical  reflection  ...  as  a  form  of  assessment  (p.  67)".  From  a 
non-directive  approach,  Kullman  reported  that  teachers  should  not  ask  students 
questions  without  providing  guidance.  This  result  tells  us  that  a  teaching  system 
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feedback  that  includes  more  explanation  of  how  to  avoid  errors. 
The  methods  of  Chi  et  al.  (2001)  have  not  scaffolded  teachers,  so  when  do 
teachers  know  which  is  the  best  feedback  to  give  to  students.  Due  to  the  fact  that 
their  methods  focused  on  feedback  to  students  in  which  this  may  concern  very 
little  feedback  to  teachers,  we  desire  to  know  how  do  teachers  improve?  How  do 
we  know  which  feedback  in  the  feedback  protocol  given  to  teachers  is  good/better 
feedback?  Beyond  this,  we  should  learn  how  to  provide  quality  feedback  from 
other  sources  according  to  the  following  sections. 
2.3.2.3  Learn  from  student  comment 
Studying  student's  feedback  could  help  teachers  learn  how  to  improve  providing 
useful  feedback  to  students.  Student  comment  may  be  positive  comment  or 
negative  comment  in  which  it  may  be  an  example  of  feedback  for  teachers  to 
learn  how  to  give  useful  feedback  for  each  learner.  As  a  consequence,  teachers 
should  know  which  type  of  comment  might  be  useful  to  improve  their  feedback 
next  time.  In  addition,  Gibbs  et  al.  (2003)  reported  the  results  of  Assessment 
Experience  Questionnaire  (AEQ)  for  science  courses  (e.  g.  Physics,  Chemistry, 
etc)  from  two  universities  (University  A&  University  B)  in  which  teachers  from 
the  University  A  give  considerable  feedback  to  students  for  a  large  assignment 
while  at  University  B,  teachers  give  little  feedback  to  a  small  assignment.  In  order 
to  provide  a  large  number  of  students  with  quick  feedback,  University  A  has  to 
use  a  number  of  resources.  The  results  of  the  questionnaires  from  the  majority  of 
students  in  University  A  indicated  that  the  students  can  achieve  benefit  from 
feedback  in  order  to  improve  their  assignment;  some  students  from  University  B 
seldom  received  feedback  or  recommendations  when  they  misunderstood  or 
obtained  late  feedback  that  was  useful  for  the  next  assignment;  some  students 
complained  that  sometime  feedback  did  not  help  them  learn  better  or  improve 
their  learning  or  feedback  did  not  give  information  how  to  improve  their  learning 
(Gibbs  et  al.,  2003).  These  studies  showed  that  we  should  pay  attention  to  detailed 
feedback  that  includes  an  explanation  of  how  to  avoid  error  and  improve  students 
leaming. 
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should  be  given  instances  of  positive  comments  from  students  that  can  be  studied 
to  discover  how  each  teacher  as  a  learner  can  improve  his/her  learning.  For 
instance,  Saitio  (1994)  found  that  students  preferred  feedback  from  authentic 
teachers  rather  than  non-teacher  feedback.  Jackson  (1995)  found  that  students 
preferred  to  see  feedback  from  teachers.  In  addition,  students  preferred  that 
teachers  told  them  how  to  use  feedback  in  order  to  improve  their  meta-cognitive 
control  (Sadler,  1998). 
Thus,  these  results  show  that  quality  feedback  should  be  concerned  with 
more  explanation  or  guidance  to  the  students'  misconception  as  well  as  human 
teachers  should  participate  in  providing  feedback  on  automated  marking  feedback 
tools.  In  addition,  the  results  of  students  comments  as  mentioned  above  could 
imply  to  adapted  feedback  mechanism. 
2.3.2.4  Learn  from  teacher  comment 
Learning  by  giving  feedback  between  teachers  (Gibbs,  1978)),  (Muda,  2000)), 
(Back,  1999)),  (Zohar,  2000)),  (Brown,  1973)  could  help  teachers  to  give  better 
feedback.  Providing  feedback  information  to  the  teachers  might  be  helpful  or  not 
useful  and  may  come  from  students  thinking  or  praise  given  by  other  teachers. 
Feedback  from  students  as  mentioned  above  is  quite  useful  while  feedback  from 
teachers  to  teachers  may  be  via  face-to-face,  or  mediated  technology  as  per  the 
following  sub-sections. 
2.3.2.4.1  Face-to-Face 
Provision  of  face-to-face  feedback  is  the  traditional  way  of  giving  feedback 
among  teachers.  It  might  be  providing  feedback  between  peer  teachers  or  by  the 
result  of  interviewing,  as  conducted  by  Gibbs  &  Simpson  (2003).  They  found 
several  results  from  interviewing  teachers  in  order  to  improve  teachers'  ability  at 
giving  feedback  and  changes  to  appropriate  assignments  in  order  to  give 
appropriate  feedback  to  students.  Defining  limited  assignment,  for  example,  give 
students  an  assignment  by  reading  the  question  of  the  assignment  then  returning 
to  study  which  can  help  students  to  complete  their  assignment  rather  than  read  all 
lecture  notes  then  do  the  assignment;  some  students  did  not  read  teacher  feedback 
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read  feedback  from  assignments  in  order  to  prepare  for  an  examination;  however, 
some  teachers  do  not  return  assignments  back  to  students;  some  students 
pretended  to  know  and  understand  the  feedback  given  to  them.  Therefore,  the 
feedback  should  be  helpful  for  both  students  and  teachers  and  in  giving  each 
assignment  it  should  be  a  continuous  practice,  for  instance,  students  should 
understand  the  first  assignment  before  doing  the  second  assignment.  According  to 
such  results,  it  could  help  us  in  designing  the  TAs  system. 
2.3.2.4.2  Mediated  Technology 
The  role  of  computers  for  providing  feedback  influences  not  only  the  learners,  but 
also  the  teachers.  For  example,  asynchronous  communication  (Conferencing  On 
the  Web:  COW  (Bonk  et  al.,  2001))  for  pre-service  teachers  were  employed 
between  three  groups  of  people  i.  e.  between  pre-service  teachers  and  pre-service 
teachers;  between  pre-service  teachers  and  mentors;  and  between  pre-service 
teachers  and  instructors.  COW  was  employed  among  these  people  in  order  to 
discuss  some  sort  of  problematic  situation  that  pre-service  teachers  were 
confronted  with,  and  then  help  the  pre-service  teachers  solve  such  a  problem.  In 
this  study,  peer  feedback  was  very  conversational  and  opinionated  while  feedback 
from  instructors/mentors  was  emphasised  by  high  level  questions,  as  well  as 
providing  examples  and  case  specific  feedback.  Even  though  some  results  of  this 
study  showed  effectiveness  for  Confercricing  On  the  Web  (COW)  for  the  pre- 
service  teachers  in  the  discussion,  some  results  showed  the  problems  with  tools 
for  structuring  case  feedback.  In  such  cases,  the  pre-service  teachers  revealed  that 
they  were  unhappy  with  the  lack  of  model  types  and  quantity  of  case  feedback. 
However  in  the  case  of  this  study  it  is  merely  training  the  pre-service  teachers  to 
use  COW  -not  training  them  to  provide  quality  feedback,  this  might  suggest  some 
idea  of  how  a  TA  system  interacts  with  the  TAs  alongside  interactive-dialogue. 
Developing  giving  feedback  to  teachers  may  use  interactive  feedback 
(system-TAs)  in  our  context.  Thus,  employing  these  approaches  to  build 
computer-support  could  not  only  enable  some  facilities  of  giving  good  feedback, 
but  also  provide  aspects  of  mentoring. 
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feedback? 
Employing  computer-support  to  help  the  teachers  provide  feedback  on  students' 
assignment  could  be  useful  to  promote  students  learning  e.  g.  giving  feedback  in 
science  marking  systems  (Section  2.4.1),  in  students  essay  writing  marking 
systems  (Section  2.4.2),  in  mathematics  marking  systems  (Section  2.4.3),  in 
computer  science  marking  systems  (Section  2.4.4)  in  which  we  will  explore  such 
systems  in  the  aspect  of  how  to  help  teachers  provide  quality  feedback  to  students 
in  the  following  sub-section. 
2.4.1  Science  marking  systems 
Electronic  Feedback  is  software  developed  by  Denton  (2003)  for  giving  consistent 
feedback  to  students'  lab  report  and  essay  writing.  This  system  helps  the  marker 
prepare  feedback  messages  such  as  general  comments  by  the  system;  providing 
grade  comments;  and  standard  comments  by  the  marker  prepared  in  advance 
before  giving  feedback  including  the  student's  name.  Even  if  electronic  marking 
assistants  might  be  useful  to  improve  giving  feedback  to  the  learrier,  Denton 
argued  that  it  is  not  part  of  a  teacher's  routine.  He  found  that  if  we  define  a 
feedback  statement  before  marking  the  assignment,  it  will  save  time  marking 
students'  work  and  tutors  can  mark  quickly.  Further,  the  results  of  his  students 
who  received  feedback  via  e-mail  stated  it  was  an  efficient  approach  to  achieve 
their  actions  on  the  assignment  (e.  g.  "It  is  a  helpful  method  of  marking  as  it 
enables  you  to  see  how  and  why  mistakes  were  made...  "  and  "It  offers  a  more  in- 
depth  description  of  how  you  have  gone  wrong"  (Denton,  2003)).  In  addition,  the 
results  of  employing  his  software  by  the  markers  showed  positive  responses 
including  that  they  can  return  more  feedback  of  a  higher  quality,  and  in  a  shorter 
period  of  time.  Nevertheless,  even  though  his  system  could  help  the  learner  to 
improve  their  learning,  it  did  not  help  novice  teachers;  or  TAs  learn  to  give 
quality  feedback. 
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Beyond  the  software  of  Denton  (2003)  as  mentioned  earlier,  which  can  help  the 
marker  provide  feedback  to  the  leamer,  the  literature  of  Dennis,  Mills,  Smith,  & 
Tucker  (2002),  reported  that  the  existing  essay  marking  systems  that  they  can 
assess  via  the  web  such  as  PEG  (Page  et  al.,  1997),  E-Rater  (Burstein  &  Marcu, 
2000),  Betsy(Rudner,  2002))  are  extremely  unreliable  to  use  in  students  work 
alone,  but  they  are  useful  to  assist  the  teachers  marking  essays  by  error  analysis  of 
the  students  essay.  These  systems  still  demand  a  human  marker  to  work  alongside 
the  system  to  assess  students'  tasks.  Some  essay  marking  systems  are  used  as 
commercial  software  tools,  for  example  Intelligent  Essay  Assessor:  IEA  (Chung 
&  O'Neil,  1997;  Landauer  et  al.,  1998)  for  students  in  essay  writing  training. 
In  addition,  e-TMA  (Electronic  Tutor  Marked  Assignment)  for  marking 
assignments,  developed  by  the  Open  University,  although  not  an  automatic 
marking  essay  (Thomas,  1998),  can  add  comments  by  itself  and  also  can  add 
crossing-out/modifying  text  (track  change  of  Ms.  word).  Thereafter  Moreale  et  al. 
(2002)  investigated  the  parameters  associated  with  marking  assignments  by 
postgraduate  tutors  via  e-TMA  and  found:  time,  level  of  assignments  and,  a  set  of 
surface  metrics.  Besides,  they  proposed  that  automatic  marking  essays  are  often 
suited  for  postgraduate  students  because  they  can  provide  topic-related  content 
such  as  "Does  it  match  the  question?  "  In  this  study,  although  it  has  provided  some 
benchmark  metrics  to  start  to  construct  a  monitoring  system  that  includes  both 
readability  metrics  and  content  heuristics  from  both  tutors  and  students,  problems 
that  arise  include 
9  Teachers/tutors  have  to  mark  and  give  feedback  by  themselves  with  no 
guide. 
In  e-TMA  tools,  marking  via  a  screen,  tutors  can  open/close  the  e-TMA 
file  if  they  have  not  finished  marking,  but  the  system  will  not  respond  to 
teacher's  marking. 
*  No  feedback  to  tutors  for  giving  feedback  to  students  (to  help  tutors  learn 
to  give  good  feedback). 
Furthermore,  the  results  of  giving  too  many  comments  did  not  help  the 
students  obtain  a  high  score.  In  sum,  in  spite  of  the  system  assisting  the  teachers 
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teachers  to  learn  to  provide  good  feedback. 
Later,  Whitelock  et  al.  (2003)  designed  feedback  model  for  tutors'  written 
feedback  on  the  students'  essay  assignments  for  analysing  tutors'  comments  via  e- 
TMA.  Their  model  is  based  on  Bales'  (1950)'s  'interactional  categories'.  Bales 
explicitly  introduces  a  'socio  emotive'  role.  Whitelock  et  al.  are  unlike  many 
other  previous  researchers  in  this  area.  They  wanted  a  scheme  which  included  this 
aspect.  In  Whitelock  et  al.  's  model,  tutors  maintain  students'  motivation  by 
providing  feedback  with  a  'socio-emotive'  element  and  'task-oriented' 
contribution.  Then  the  system  categorises  the  tutor  feedback  (Whitelock  et  al., 
2003).  Whitelock  and  colleagues  found  that  the  tutors  stimulated  the  student's 
next  response  by  using  questions  and  employed  Bales'  categories  to  suggest  the 
problems  in  some  part  of  the  students'  essays.  In  addition,  their  finding  suggested 
that  the  system  could  help  the  tutor  give  appropriate  feedback  to  students. 
Although  this  model  was  not  used  to  help  tutors  provide  quality  feedback  to 
students,  the  analysis  of  the  tutors'  comments  could  be  helpful  to  apply  in  training 
TAs  to  learn  to  give  good  feedback. 
2.4.3  Mathematics  marking  systems 
There  are  several  mathematics  marking  systems,  e.  g.  Online  Exercises  System, 
this  system  by  Bryc  and  Pelikan  (1999)  can  help  teachers  provide  hints  together 
with  the  question  of  the  assignment,  but  does  not  inform  the  learner  what  was 
right  or  what  was  wrong.  Furthermore  it  does  not  provide  any  help  for  the 
markers  in  giving  good  feedback;  For  the  WebTester  and  the  Linear  Algebra 
WebNotes  (Sapir,  1999),  this  system  can  explain  errors  and  report  what  was  right 
and  what  was  wrong;  however,  it  did  not  provide  any  support  for  training  the 
novice  teacher  to  learn  to  provide  good  feedback. 
2.4.4  Computer  Science  marking  systems 
Automatic  marking  systems  in  computer  science  are  frequently  designed  to  assess 
students  programming  assignments,  for  example  SPROUT,  Ceilidh,  BOSS,  and 
CourseMaster  (see  Chapter  4).  Furthermore,  CourseMaster  has  the  property  of 
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can  help  the  teacher  with  marking.  In  order  to  describe  this,  we  will  explore  such 
systems  in  the  next  chapter. 
2.4.5  Summary:  How  do  computer  systems  help  teachers  provide 
feedback? 
Despite  employing  either  semi-automated  or  automated  marking  systems,  these 
systems  do  not  provided  any  aspects  to  train  the  novice  teachers  to  give  quality 
feedback.  In  addition,  it  is  interesting  to  research  how  to  train  novice  teachers  to 
give  good  feedback  in  computer  science,  especially  in  program  marking,  because 
even  though  a  compiler  can  provide  some  warning  or  error  messages  to  students, 
it  is  not  easy  to  understand  for  novice  students.  Even  tutors  who  have  experience 
in  programming,  still  have  little  knowledge  of  communication  skills  to  explain  the 
errors.  In  this  manner,  we  will  explore  such  aspects  in  the  following  chapter  and 
have  also  addressed  this  problem  in  the  methodology  in  Chapter  1. 
2.5  Summary 
To  conclude,  how  can  we  develop  a  system  to  help  the  TAs  learn  or  practice 
giving  feedback  so  that  they  can  improve  giving  better/quality  feedback  skills  to 
students  in  the  future?  There  is  little  research  which  analyses  or  classifies  the 
types  of  feedback  as  well  as  retrieving  appropriate  feedback  in  the  issue  of 
Artificial  Intelligence  (Al)  in  Education  such  as  expert  system  techniques, 
underpinning  educational  psychology  for  either  TAs  or  novice  teachers  to  help 
them  make  decision  about  choosing  suitable  feedback  for  the  learner.  So  far,  to 
our  knowledge,  automated  assessment  rarely  helps  them  to  learn  (Dennis  et  al., 
2002).  In  other  words,  there  are  a  lack  of  tools,  if  any,  which  provide  a  good 
experience  in  giving  quality  feedback  especially  with  regards  to  marking 
programming  assignments.  In  addition,  in  our  context,  we  emphasize  assessment 
which  tutors  provide  feedback  on  students'  practice  assignments  and  our  aim  is  to 
help  teachers  and  learners  to  develop  their  own  knowledge.  In  other  words,  our 
thesis  scaffolds  for  new  teachers  or  teaching  assistants  more  than  learners.  As  a 
consequence,  we  hypothesise  that  a  scaffolding  system  could  help  the  TAs  learn 
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reflect/rethink  their  skills  of  providing  feedback,  and  fading  of  scaffolding  system 
could  allow  the  TAs  learn  alone  without  any  support.  However,  we  cannot 
guarantee  that  TAs  will  be  satisfied  with  the  system,  as  this  depends  on  "people 
behavior"  (Norman  &  Draper,  1986).  In  fact,  it  is  difficult  to  implement  the 
scaffolding  approach  according  to  the  empirical  study  of  using  computer-support 
for  adult  learning  by  using  cognitive  apprenticeship  approach  (Chee,  1995).  Thus, 
how  can  we  train  TAs  to  give  quality  feedback? 
In  this  chapter,  we  investigate  how  people  learn  to  provide  quality  feedback. 
In  order  to  manifest  how  we  can  design  quality  feedback  adopted  in  our  system, 
in  the  next  chapter  focuses  on  how  to  design  feedback  to  employ  in  our  context. 
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Feedback  Design  for  quality  of  the  feedback 
3.1  Introduction 
The  previous  chapter  discussed  the  analyses  of  student's  weaknesses,  in  this 
chapter,  we  explore  the  feedback  design  used  to  underpin  the  scaffolding  system 
for  help  in  providing  quality  feedback  to  the  TA,  and  less  directly  to  the  learner. 
In  general,  feedback  is  one  of  the  potential  components  in  the  learning  process 
(Dick  &  Carey,  1990).  Most  educators  also  know  that  learning  will  be  more 
powerful  when  it  is  reinforced  by  suitable  instruction  and  quality  feedback 
(Brown  &  Knight,  1994;  Moursund,  2002).  This  brings  us  to  the  meaning  of 
feedback.  Feedback  has  been  defined  as  any  information  that  follows  a  response 
as  both  motivating  the  leamer  to  try  to  do  better;  and,  as  providing  the  knowledge 
for  learners  so  that  they  can  correct  or  improve  their  answers  (Skinner,  1958; 
Sales,  1993;  Brown  &  Knight,  1994).  It  can  also  be  any  messages  that  the  leamer 
gets  in  response  to  a  correct  answer  for  a  question  (Buscemi,  2003).  In  this  thesis, 
the  meaning  of  feedback  in  education  is  "Providing  scaffolding  for  Teaching 
Assistants  (TAs)  or  novice  teachers  to  improve  the  quality  of  the  feedback  in 
lifelong  learning"  TAs  are  like  adult  learners  who  have  self-directed  learning 
abilities  (Knowles,  1988;  Kerka,  1999).  What  knowledge  of  giving  feedback  do 
the  TAs  need  to  learn  and  what  kind  of  feedback  should  they  provide  to  students? 
In  this  thesis,  general  research  about  feedback  is  applied  to  the  issue  of  how  to 
provide  feedback  during  assignment  marking,  which  will  be  explored  throughout 
the  rest  of  the  chapter. 
3.2  Learner's  motivation 
Kulhavy  &  Wager  (1993)  claimed  that  when  learners  produce  an  error,  response 
feedback  allows  the  error  to  be  corrected.  They  argued  that  the  result  of  several 
studies  conducted  between  the  1960's  and  1993  suggest  the  general  finding  that 
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of  the  instructional  process  in  the  classroom,  it  is  also  used  in  computer-based 
instructional  programs  (e.  g.  CAI  (Computer  Assisted  Instruction)).  Various 
researchers  such  as  Ross  &  Morrison  (1993)  have  categorized  feedback  into 
several  types  (e.  g.  KOR  (Knowledge  Of  Response),  KCR  (Knowledge  of  Correct 
Response),  AUC  (Answer  Until  Correct))  that  not  only  can  help  the  leamer  to 
correct  errors,  but  it  can  also  reinforce  motivation.  For  this  reason,  a  large  number 
of  studies  try  to  combine  motivation  and  knowledge  about  the  student's  answer 
into  programmed  instruction.  With  regard  to  the  system  of  program  instruction,  as 
can  be  seen  from  Figure  3.1,  KOR  feedback  explains  to  the  learner  that  his  or  her 
answers  are  correct  or  incorrect  but  it  does  not  describe  the  correct  response.  In 
this  process  students  will  respond  only  once.  According  to  Figure  3.2,  KCR 
feedback  is  KOR  with  the  correct  response  added.  In  this  process  it  responds  to 
students  only  once.  Besides,  Hancock,  Stock,  &  Kulhavy  (1992)  reported  that 
feedback  is  more  effective  when  it  restates  the  correct  answer,  instead  of  simply 
verifying  ("right"  or  "wrong")  the  learner's  initial  response".  Furthermore,  AUC 
feedback  as  shown  in  Figure  3.3  is  KOR  with  opportunities  added  for  the  learner 
to  continue  selecting  answer  choices  until  they  get  the  correct  answer.  This 
process  allows  responses  from  the  learner  for  several  rounds,  depending  on  the 
system.  If  the  students  are  unable  to  respond  with  the  right  answer,  they  might  not 
have  the  opportunity  to  learn  the  right  answer;  thus  the  quality  system  which 
employs  AUC  feedback  should  have  a  finite  round  of  looped  responses  to  correct 
the  student  answers.  In  addition,  Elaborative  feedback  is  extra  feedback  beyond 
KOR,  KCR  and  AUC  such  as  rewriting  the  correct  answer  or  adding  text 
extracted  from  one  or  more  sources;  however,  from  the  research  of  Ross  & 
Morrison  (1993),  the  most  expensive  kind  of  response  is  to  provide  elaborative 
feedback.  Nevertheless,  if  there  is  an  appropriate  pattern  for  giving  elaborative 
feedback,  it  can  help  the  teachers  to  Provide  such  feedback  easily. 
Hudspeth  (1993)  noted  that  elaborative  feedback  is  progressively  more 
detailed,  specific,  and  complex  ideas  that  can  then  be  acquired  more  easily  as 
derivations  or  elaborations  of  the  more  general  content;  therefore,  employing 
detail  to  a  sequence  of  content  could  provide  the  learner  with  a  progression  of 
anchoring  knowledge  that  subsumes,  integrates,  and  organizes  the  more  detailed 
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from  a  study  of  CAI,  they  point  out  that  many  software  designers  and  developers 
do  not  seem  to  devote  much  attention  to  the  role  of  feedback.  In  spite  of  the 
difficulties  in  developing  a  semi-autonomous  system,  it  would  be  possible  to 
establish  an  adaptive  system  to  help  teachers  provide  students  with  feedback  - 
"The  non  modelers  believed  that  it  was  impossible  for  computer  models  to  be 
extensive  enough  to  provide  the  adaptive  feedback  required",  according  to  Lajoie 
(2000).  Research  related  to  CAI  feedback  includes  evidence  that  the  learner's 
name  may  support  the  motivation  of  the  learners  (Sales,  1993;  Buscemi,  2003; 
Denton,  2003).  For  this  reason,  feedback  is  an  extremely  important  part  of 
teaching  and  learning.  Not  only  CAI  researchers,  but  other  researchers  also  found, 
from  their  researches,  that  students  need  to  be  able  to  access  feedback  to  be  sure 
that  they  are  working  along  the  right  lines  (Reushles  et  al.,  1999;  Gibbs  & 
Simpson,  2003b).  In  this  thesis,  considering  feedback  provision;  therefore,  it 
would  motivate  the  learners  (both  TAs  and  students  when  TAs  are  the  learners 
who  learn  to  give  quality  feedback  while  the  students  are  the  learners  who  are 
given  feedback  by  the  TAs)  to  learn  depending  on  several  factors  from  many 
researches,  according  to  the  following. 
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Figure  3.1  KOR  diagram,  slightly  adapted  from  the  original  figure  of  the  procedure  used  in 
three  types  of  feedback  (Ross  &  Morrison,  1993) 
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Figure  3.3  AUC  diagram,  slightly  adapted  from  the  original  figure  of  the  procedure  used  In 
three  types  of  feedback  (Ross  &  Morrison,  1993) 
3.3  Individual  Difference 
Not  only  can  feedback  be  provided  by  a  human  tutor,  but  it  may  also  be  provided 
from  other  sources.  Each  learner  has  individual  differences  such  as  skill  level,  and 
leaming  style.  With  regards  to  leaming  style  from  different  sources  of  feedback, 
Draper  (1999)  proposed  that  there  are  three  necessary  categories  of  feasible 
source  of  feedback: 
9  the  leamer  by  themselves; 
9  the  environment,  for  example,  the  compiler  provides  an  error  message; 
9  the  human  tutor. 
Although  there  are  three  sources  of  feedback,  he  insisted  that  feedback  from  the 
learner  themselves  is  inadequate  to  support  their  learning.  As  mentioned  earlier, 
we,  therefore,  contend  that  a  human  tutor  can  contribute  more  to  the  learners  than 
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should  not  only  consider  learners  skill  level,  but  also  help  from  the  tutor  alongside 
the  learning  environment. 
There  are  two  separate  sources  of  feedback:  intrinsic  and  extrinsic.  "Intrinsic" 
feedback  is  that  which  comes  as  a  natural  result  of  the  action;  the  feedback  is 
intrinsic  to  the  action,  while  "extrinsic"  feedback,  does  not  occur  within  the 
situation  but  as  an  external  comment  on  it:  right  or  wrong,  approval  or 
disapproval,  according  to  Laurillard  (2002).  With  respect  to  andragogy  (Knowles, 
1990),  the  theory  of  adult  learning,  adult  learners  need  both  intrinsic  and  extrinsic 
feedback.  However,  Laurillard  specified  only  feedback  from  teaching,  which  did 
not  include  feedback  that  results  from  an  assignment.  From  providing  feedback, 
nevertheless,  we  should  consider  the  level  of  cognition  of  the  learners  when  the 
teachers  provide  them  with  feedback.  In  this  case,  Heift  (1998)  distinguished 
categories  of  feedback  corresponding  to  three  learning  levels:  expert, 
intermediate,  and  novice.  Firstly,  expert  learners  need  general  feedback. 
Secondly,  intermediate  learners  need  precise  location  and  type  of  error  so  the 
teacher  should  refer  to  the  exact  source  of  error.  Finally,  the  most  detailed 
feedback  message  is  most  suitable  for  the  novice  learner.  Moreover,  she 
considered  that  feedback  also  depends  on  the  students'  previous  performance 
history.  If  we  consider  feedback  by  leaming  level  and  intrinsic  and  extrinsic,  most 
expert  learners  have  high  intrinsic  feedback,  while  novices  need  more  external 
feedback.  This  is  supported  by  the  literature  of  Chai  (2003)  in  which  he  reports 
that  feedback  does  not  support  all  learners  because  it  can  depend  on  learner 
behaviour.  In  particular,  feedback  relied  on  learners.  From  the  experiment  of 
Lhyle  &  Kulhavy  (1987),  learner  groups  who  received  different  feedback  more 
than  one  time  could  detect  an  error  better  than  groups  that  received  the  same 
feedback.  Regarding  quality  feedback,  therefore,  it  should  include  intrinsic  and 
extrinsic  feedback  and  the  level  of  each  learner.  Also,  we  believe  that  effective 
feedback  should  provide  for  the  learner  in  different  ways  and  more  than  one  time. 
3.4  Quality  of  feedback 
In  general,  any  tutors  can  provide  feedback  to  the  leamer;  however,  how  can  we 
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efficiency.  First  of  all,  we  consider  the  quality  of  detail  in  the  content.  From  the 
study  of  Draper  (1999),  he  pointed  out  that  there  are  three  types  of  quality 
feedback: 
explain  to  the  learner  what  was  "right"; 
explain  to  the  learner  what  was  "wrong"; 
explain  to  the  learner  how  to  right  the  wrongs  without  "wronging  the 
rights". 
In  other  words,  the  content  is  a  dimension  of  feedback. 
Due  to  different  kinds  of  perception,  teachers  should  provide  different  levels 
of  feedback  to  the  learners.  Draper  (1999)  proposed  that  different  kinds  of 
feedback  should  be  divided  into  five  levels: 
1)  give  information  about  the  outcome,  for  example,  right  or  wrong,  success 
or  failure; 
2a)  ask  the  students  what  the  result  was; 
2b)  ask  the  students  what  the  right  answer  was; 
3a)  give  the  students  the  right  answer.  It  should  be  noted  that  the  teachers  do 
not  want  to  know  if  students  will  understand  or  not; 
3b)  analysis  of  which  section  of  input  was  wrong; 
4a)  tell  the  students  what  would  make  the  answer  right; 
4b)  tell  the  students  which  method  they  used; 
5)  describe  what's  wrong  about  the  student's  output. 
His  classification  from  one  to  five  can  help  the  learners  from  low  level  one  to 
high  level  five  -  i.  e.  he  sees  the  different  levels  of  student  attainment  as  being 
closely  associated  with  the  kinds  of  feedback  they  need.  This  means  that  feedback 
at  level  one  provides  less  support  for  the  students  than  feedback  at  level  five 
because  the  teachers  provide  more  explanation  about  the  students'  mistake  on 
level  five.  In  order  to  help  the  learners  improve  their  learning,  this  entails  a  level 
of  help  and  feedback  that  can  be  adaptive  in  the  following. 
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Generally,  learners  need  help  after  making  errors  rather  than  iterate  their 
mistakes.  For  this  reason,  it  is  necessary  for  tutors  to  provide  the  learners  with 
contingent  help,  scaffolding  them  to  achieve  their  Zone  of  Proximal  Development 
(ZPD)  (Vygotsky,  1978)  as  well  as  in  order  to  help  them  solve  the  problems 
initially  then  when  they  gain  more  knowledge  to  manage  the  problem  and  finally 
fading  through  reducing  the  support  (e.  g.  Ecolab  (Luckin  &  du  Boulay,  1999; 
Luckin  et  al.,  2003)).  For  example,  teachers  could  give  students  feedback  and  tell 
them  to  find  the  answers  from  a  new  question  that  is  similar  to  the  previous 
question.  Learners  then  may  not  require  further  help  because  they  may  not  make 
any  errors  (Wood  et  al.,  1999). 
In  the  Development  of  Contingent  Tutoring  Systems  (Wood  et  al.,  1999), 
the  level  of  help  is  classified  into  5  levels  of  hints: 
1)  The  problem,  and  encouragement  to  solve  it.  Feedback  comes  here  too. 
2)  Quick  vague  cue. 
3)  Less  vague  cue.  If  materials  are  involved,  select  appropriate  ones. 
4)  Almost  the  answer  or  materials  need  only  a  final  push. 
5)  The  answer  or  demonstration  of  solution. 
Providing  contingent  feedback  help  is  similar  to  adaptive  feedback.  To  put  it 
simply,  feedback  can  also  depend  on  factors  related  to  the  student's  state.  This 
introduces  the  idea  of  adaptive  feedback  in  personalizing  the  feedback  and  will 
include  various  factors.  Various  researches  have  found  that  the  efficiency  of 
quality  feedback  should  relate  to  adaptive  feedback  which  depends  on  various 
variables  (e.  g.  achievement,  motivation,  and  attitude).  Sales  (1993)  reported  the 
achievement  of  efficiency  of  feedback  that  it  can  achieve  extended  learning  from 
differentiation  error  type  and  the  content  of  the  lesson  during  presentation  or 
incorrect  response.  While  research  about  motivation  depends  on  a  large  number  of 
variables,  e.  g.  attitude,  effort,  time  on  task  and  achievement,  which  are  all  related. 
However,  further  results  from  other  research  in  this  area  are  still  required.  The  last 
one  is  attribution  which  should  define  learner's  perception  and  performance  on  a 
task  together  with  a  feedback  message  to  specify  the  learner's  success  and  his/her 
effort.  For  example,  feedback  should  include  more  elaborative  information  which 
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problems  (Sales,  1993).  By  that  means,  providing  effective  contingent  help  and 
adaptive  feedback  can  be  done  by  considering  each  learner's  achievement,  time 
on  task,  effort,  and  attitude.  This  method  could  be  useful  in  a  design  learning 
environment  by  helping  TAs  to  give  quality  feedback  to  students. 
3.4.2  Positive  and  Negative  Feedback 
Feedback  should  be  provided  in  a  positive  way.  Foote  (1999)  regarded  positive 
ways  as  positive  ability  e.  g.  "You  are  very  good  in  math";  positive  effort  e.  g. 
"You  have  worked  hard";  positive  conduct  e.  g.  "Look  how  neatly  Debbie's  paper 
is";  positive  in  general  e.  g.  "That's  very  good".  Providing  quality  feedback  is 
extremely  crucial  for  the  learner,  and  as  can  be  seen,  general  Intelligent  Tutoring 
System  (ITS)  could  not  provide  feedback  to  the  learners  as  well  as  a  human 
programming  tutor  (Draper,  1999).  Teachers  may,  nevertheless,  use  software 
tools  to  help  them  make  decisions  before  they  give  the  students  feedback.  Thus, 
the  students  should  receive  quality  feedback.  However,  the  quality  of  feedback 
should  relate  to  the  time  spent  on  providing  the  feedback.  We  will  consider  the 
timing  of  feedback  in  the  next  subsection. 
Even  though  from  the  perspective  of  Draper  (1999),  there  are  five  types  of 
feedback,  they  are  discriminated  clearly  between  positive  and  negative  feedback, 
he  also  alleged  that  positive  feedback  is  more  useful  than  negative  feedback  as  it 
provides  a  sense  of  power  and  hope  for  the  learners;  thus,  positive  feedback  may 
improve  the  quality  of  feedback.  Furthermore,  some  teachers  believe  that  both 
negative  and  positive  feedback  can  motivate  the  learners  to  improve  their  abilities. 
Therefore,  research  is  needed  to  verify  this  notion.  In  addition,  Foote  (1999) 
pointed  out  that  feedback  can  be  classified  into  eight  types:  Positive  Ability, 
Positive  Effort,  Positive  Conduct,  Positive  in  General,  Negative  Ability,  Negative 
Effort,  Negative  Conduct,  and  Negative  in  General,  in  which  the  feedback  from 
her  research  is  correlated  between  positive  and  negative  feedback.  For  this  reason, 
we  assert  that  positive  feedback  should  be  more  encouraging  to  the  learners.  In 
addition  to  positive  feedback,  quality  feedback  should  support  the  learners 
through  explanation  or  by  encouraging  them  to  find  the  reasoning  that  supports 
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consequently,  should  consider  both  positive  and  types  of  quality  feedback. 
3.5  Timing  of  feedback 
Dempsey  &  Wager  (1988)  classified  timing  of  feedback  into  immediate  and 
delayed.  In  terms  of  immediate  feedback,  it  is  the  provision  of  informative 
corrective  feedback  to  a  learner  or  examinee  as  quickly  as  the  computer  hardware 
and  software  will  allow  during  instruction  or  testing.  Types  of  immediate 
feedback  are: 
e  item-by-item; 
o  leamer-controlled; 
logical  content  break; 
end-of  module; 
break  by  learner; 
time-controlled  (end  of  the  session). 
Delayed  feedback  is  the  provision  of  informative,  corrective  feedback  to  a  learner 
or  examinee  after  a  special  programming  delay  interval  during  instruction  or 
testing.  Types  of  delayed  feedback  are: 
item-by  item; 
logical  content  break; 
less  than  one  hour  (end-of-session); 
1-24  hours  (end  of  session); 
1-7  days; 
extended  delay; 
9  before  the  next  session 
In  addition,  Draper  (1999)  pointed  out  that  there  are  two  kinds  of  feedback 
timing  as  mentioned  earlier  that  are  the  same.  He  reported  that  delayed  feedback 
generally  provides  more  benefits  and  that  this  depends  on  the  kind  of  knowledge 
(declarative  or  procedural)  being  delayed  via  the  feedback  (type  of  feedback  e.  g. 
notification  or  elaborative),  the  type  of  error  (e.  g.  critical  error  or  non-critical 
error)  to  which  the  feedback  is  a  response  to  the  current  skill  level  of  the  learner. 
Draper  (1999)  reported  that  with  procedural  knowledge,  elaborative  feedback, 
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immediate  feedback.  It  can  therefore  be  argued  that  immediate  feedback  may 
always  be  inappropriate  for  learners.  However,  Cook,  Burnett,  &  Boom  (1997) 
argued  that  although  immediate  feedback  did  not  particularly  help  users  to  debug 
common  errors,  it  can  support  users  in  debugging  certain  situations. 
Huitt  (1994)  reported  that  the  result  of  several  researches  into  the  uses  of 
computers  in  giving  feedback  indicates  that  elaborated  or  delayed  feedback  is 
better  than  instant  or  immediate  feedback  in  terms  of  the  achievements  made  by 
learners.  Despite  the  findings  of  Huitt  most  computer-based  instruction  is 
expected  to  be  in  the  form  of  immediate  feedback  from  many  web  course  tools, 
these  tools  provide  a  reason  why  the  student's  answer  is  correct  or  incorrect 
(Sugrue,  2000)  they  do  not  however  explain  how  to  correct  errors  or  how  to  avoid 
repeating  the  errors.  Although  the  instructor  can  give  feedback  to  each  student, 
s/he  should  have  much  experience  in  providing  quality  feedback  to  each  learner. 
In  addition,  there  is  little  literature  which  classifies  feedback  and  infonns  the 
feedback  to  individual  students.  To  give  individual  feedback  directly  to  students 
either  by  a  program  or  a  type  of  software  is  not  easy.  In  such  cases,  most 
intelligent  tutoring  systems  still  inform  feedback  messages  via  human  tutor 
(Sugrue,  2000).  Thus,  there  is  a  strong  argument  suggesting  that  quality  feedback 
should  involve  delayed  response  to  learner  errors.  For  example,  if  we  give 
students  immediate  feedback,  they  cannot  remember  all  their  errors.  For  this 
reason,  they  may  be  unable  to  improve  their  incorrect  answer  in  situations  in 
which  there  is  limited  time.  Besides,  generally,  immediate  feedback  may  be 
unable  to  report  certain  errors  such  as  warning-errors  that  involve  marking 
programming  language  assignment  directly  to  the  learner. 
Steinberg  (1991)  reported  that  providing  immediate  feedback  might  be 
depended  on  the  learning  situation.  His  empirical  results  reported  that  giving 
immediate  feedback  is  suitable  for  a  practice  situation  or  an  experimental 
situation.  In  comparison,  delayed  feedback  is  suited  for  testing  situations.  In  terms 
of  delayed  feedback,  it  can  help  learners  in  self  error  discovery  and  to  find  or 
solve  solutions  by  back  tracking  to  the  previous  point,  according  to  Steinberg. 
As  a  result,  in  our  context,  we  propose  that  providing  delayed  feedback  is 
suitable  for  the  learners  to  improve  their  learning  while  providing  immediate 
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give  feedback.  In  order  to  relay  quality  feedback  to  the  learner,  we  should 
consider  the  quantity  of  feedback  in  the  following. 
3.6  Quantity  of  feedback 
In  relation  to  teaching  programming  languages,  as  with  other  subjects,  it  is 
necessary  to  provide  feedback  to  the  learners.  It  is  not  only  human  tutors,  but  also 
intelligent  tutoring  systems,  that  should  provide  clear  final  feedback  after 
finishing  some  phase  of  teaching  or  tutoring.  In  other  words,  it  is  quantity  of 
feedback  or  final  recommendation.  Heift  (1998)  found  that  the  final 
recommendation  for  providing  feedback  is  necessary  for  the  learner.  Those  are 
9  feedback  should  be  precise; 
*  it  is  not  useful  to  provide  more  than  one  error  message  at  a  time; 
e  describe  a  specific  error  briefly. 
The  learner  can  easily  understand  describing  the  clarity  of  feedback  in  brief. 
Furthermore,  any  brief  presentation  can  be  clear  to  comprehend  to  the  listener  i.  e. 
we  should  present  a  summary  of  the  student's  errors  if  the  student  performs  the 
same  types  of  errors  and  informs  the  students  that  there  are  more  errors  like  this. 
This  could  help  the  students  remember  their  errors  and  help  them  not  to  repeat 
themselves  next  time.  When  considering  the  submitting  of  student's  programming 
assignment,  there  are  situations  where  the  response  of  the  tutor  may  not  be 
directly  answering  "correct"  or  "incorrect";  however,  they  may  respond  to  the 
learners  with  "acceptable"  or  "unacceptable".  The  correctness  here  means  it 
depends  on  right  or  wrong;  acceptable  or  unacceptable,  etc  depending  on  the 
tutors'  decision.  This  could  happen  for  several  rounds  in  order  to  receive  the 
feedback.  The  amount  of  feedback  could  reduce  in  the  later  rounds  and  the 
students  could  make  fewer  errors  after  obtaining  the  feedback.  In  other  words, 
tutors  should  give,  for  example,  an  opportunity  to  the  learners  to  resubmit  their 
assignments  via  their  asking  questions  for  hint/guide  until  the  due  date  or  final 
submission  such  as  the  conversations  below: 
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Teacher:  Your  assignment  does  not  include  comments  on  each  control  structure. 
Or 
This  might  be  made  better  if  you  think  about  a  meaningful  variable. 
Or 
I  think....  /I  felt  ....  /  You  should  have 
... 
Or 
Don't  you  think  it  would  have  been  better  to  ...  ?/  Why  didn't  you  ...  ? 
Or  didn't  you  realise/notice  that  ... 
? 
Student:  Is  that  good  enough  to  submit? 
Teacher:  Right,  there  are  some  variables  which  you  haven't  used  in  your 
progam. 
Or 
You  don't  understand  something  or  something  in  your  program 
doesn't  work  for  you. 
Student:  Ts  that  acceptable? 
Teacher:  Well,  your  program  is  written  in  the  wrong  style.  Can  you  improve  it? 
System  design  in  our  context  can  be  achieved  by  allowing  the  TAs  to  ask  the 
students  questions  on  their  weaknesses.  Then  students  can  answer  their  questions 
by  resubmission  of  their  revised  assignment.  However,  questions  from  students 
are  not  in  our  context. 
Jang,  Kim,  &  Baek  (2001)  in  their  study  of  the  design  of  feedback  content 
proposed  that  effective  feedback  will  be  successful  when  it  consists  of  verification 
(telling  right/wrong)  and  elaboration  (telling  hint/detail  and  answering  until 
correct).  Jang,  et  al.  (2001))  reported  that  many  types  of  feedback  depend  on 
the  method  of  presentation, 
the  type  of  presentation, 
the  time  of  presentation,  and 
the  amount  of  information  presented. 
In  terms  of  elaborative  feedback,  it  is  good  for  less  intelligent  students  (e.  g. 
providing  photograph,  picture,  diagram,  animation,  teacher's  explanation  via 
audio  files).  In  terms  of  verification  feedback  and  KCR  feedback,  this  is  suited  for 
more  intelligent  students.  Furthermore,  they  suggested  a  level  of  feedback  which 
can  be  associated  with  the  level  of  feedback  of  Draper  (1999)  according  to  our 
Chapter  3  81 analysis  in  Table  3.1.  This  could  be  useful  for  designing  giving  feedback  to  the 
TA  via  a  scaffolding  system.  The  feedback  to  be  given  from  the  TA  to  students 
will  be  presented  in  the  next  chapter. 
Table  3.1  Analysis  of  the  Level  of  Feedback  Content 
Feedback  Verification  Elaboration  Comment 
Content 
No  Neither  verification  nor  elaboration 
feedback  (give  only  score) 
(Jang  et  al., 
2001) 
KOR  Response  correct/incorrect  depends 
(Ross  &  on  student's  answer.  This  level  is 
Morrison,  associated  with  feedback  level  I- 
1993;  Jang  et  information  of  outcome-  of  Draper 
al.,  200  1)  (1999) 
AUC(Ross  &  Remains  the  same  test  until  student 
Morrison,  gives  the  correct  answer.  This  level  is 
1993;  Jang  et  associated  with  feedback  level  2a  of 
al.,  2001)  Draper  (1999) 
KCR  (Ross  &  Ask  what  was  right  (from  level  2b  of 
Morrison,  (individual  item  Draper  (1999) 
1993;  Jang  et  verification  + 
al.,  2001)  correct  answer) 
Describe  the  Verify  correct  with  the  correct 
right  answer  answer,  and 
(Draper,  1999)  Verify  incorrect  with  the  correct 
answer.  This  level  is  associated  with 
feedback  level  3a  of  Draper  (1999) 
TC*  Topic  Depends  on  the  topic.  If  a  student 
Contingent  (item  (General  answers  incorrect  then  he  should  find 
(Ross  &  verification)  elaboration  which  topic  (read)  that  contains  correct 
Morrison,  depends  on  the  information  or  add  more  details  to 
1993;  Jang  et  topic)  the  system  to  find  the  correct  answer 
al.,  2001)  System  provides  answer  but  it 
depends  on  the  student  to  seek  such 
information  as  elaboration  available 
(e.  g.  link  to  further  reading  in 
CourseMaster)  This  level  is 
associated  with  feedback  level  4a  of 
Draper  (1999) 
RC.  Response  Give  the  reason  why  the  student's 
Contingent  (item-specific  answer  was  either  correct  or 
(Ross  &  elaboration)  incorrect.  This  level  is  associated 
Morrison,  with  feedback  level  3b  of  Draper 
1993;  Jang  et  (1999) 
al.,  2001) 
BR:  Bug-  -  Elaboration  depends  on  bug- 
Related  (Ross  (address  specific  libraries  /rule  sets  (common  leamer 
&  Morrison,  errors)  error) 
1993;  Jang  et  -  No  correct  response  but  helps 
al.,  200  1  students  to  find  errors  for  self 
correction 
-This  level  is  associated  with 
feedback  level  4a  of  Draper  (1999) 
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Content 
Verification  Elaboration  Comment 
Al:  Attribute  Focus  learner  on  key  components  of 
Isolation  (item  (highlight  the  the  concept  to  improve  general 
(Ross  &  verification)  central  attributes  of  understanding  of  the  phenomenon  Morrison,  the  target  concept)  (give  the  main  key  for  students' 
1993;  Jang  et  understanding)  This  level  is 
al.,  2001)  associated  with  feedback  level  5  of 
Draper  (1999) 
The  level  of  feedback  as  mentioned  in  Table  3.1  could  be  useful  for  training 
the  TAs  to  provide  feedback  to  the  learners.  Furthermore,  the  feedback  level  of 
RC,  BR,  AI  could  be  useful  as  a  model  of  providing  feedback  to  the  students. 
Beyond  this,  quantity  feedback  should  be  clear  feedback  that  is  easy  to  understand 
for  the  learner.  In  addition,  we  should  add  warning  errors  relating  the  clearness  of 
feedback  provided  to  the  learner  when  marking  a  programming  assignment. 
Wager  &  Mory  (1993)  observed  that  different  feedback  depended  on  different 
types  of  learning  and  also  found  that  feedback  is  always  related  to  a  response 
generated  by  a  question  (p.  70).  They  also  recommended  using  question  and 
feedback  associated  with  the  stages  of  information  processing  (p.  71)  as  can  be 
seen  from  Table  3.2.  This  suggestion  inspires  ideas  to  design  the  TA  system  to 
teach  the  TAs  to  give  quality  feedback.  Accordingly,  in  order  to  inform  feedback 
to  the  learner  clearly,  we  should  have  patterns  of  interaction  in  the  following. 
Table  3.2  Recommendations  for  the  use  of  questions  and  feedback  related  to  stages  of 
Information  processing  (Wager  &  Mory,  1993) 
Function  of  the  question  Function  and  type  of  feedback 
1  Gain  Attention 
1.  Arousal,  create  cognitive  dissonance,  Open-ended 
.  questions  with  o  feedback. 
2.  Create  an  expectancy  for  performance.  Rhetorical 
2.  Inform  the  leamer  of  the  objective.  questions  and  didactic  answers  could  be  used  to  inform 
the  student  of  the  objectives. 
3.  Bring  related  knowledge  into  short-term  memory  and 
3.  Stimulate  the  recall  of  prerequisite 
confirm  present  knowledge.  Questions  eliciting  analogies 
leaming  with  right-wrong  or  conditional  feedback  could  be  used 
to  test  the  understanding  of  prerequisites.  Pretests  may 
serve  the  same  function  (with  or  without  feedback). 
4.  Socratic  dialogue  to  have  the  student  deduce  what 
Present  the  stimulus  material  4 
information  is  needed.  Feedback  takes  the  form  of 
.  confirmation  of  responses,  and  probing  questions  to  guide 
inquiry. 
5.  Questions  provided  for  modeling  component  parts  of 
5.  Provide  leaming  guidance  the  skill  being  learned.  Feedback  should  show  correct 
analysis  by  the  student. 
6.  Questions  recall  teamed  skill  or  components  of  the 
learned  skill  to  test  for  misunderstanding.  Feedback 
6.  Elicit  the  performance  should  be  remedial,  directed  at  the  misunderstanding  if 
possible. 
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7.  Feedback  should  be  chosen  to  fit  the  purpose  that  the 
question  is  serving  in  the  instructional  process.  It  is 
7.  Provide  feedback  possible  that  the  type  of  feedback  should  vary  with  the 
learner's  performance  and  confidence.  Give  knowledge 
of  correctness  and  remediation  for  incorrect  answers. 
8.  The  purpose  is  to  inform  the  student  of  progress 
8.  Assess  performance  toward  mastery.  Feedback  should  inform  the  student  of 
the  adequacy  of  his  or  her  performance. 
9.  Provide  for  spaced  practice  of  the  newly  learned  skill 
9.  Enhance  retention  and  transfer  in  an  authentic  situation.  Immediate  feedback  as  to 
correctness  would  seem  most  appropriate. 
3.7  Pattern  o  nteraction 
The  model  of  interaction  of  feedback  would  be  achieved  when  it  consists  of  many 
components.  In  this  thesis,  we  consider  the  following  three  components 
9  the  level  of  detail; 
*  setting; 
e  sequencing  and  filtering. 
3.7.1  The  level  of  detail 
Feedback  not  only  supports  students  to  point  out  specific  problems  with  their 
work,  but  also  fosters  motivation  and  can  assist  the  teacher  to  take  care  of  the 
reaction  of  the  student.  Providing  feedback  to  the  learner  may  be  specific  to  the 
problem  or  general  to  the  kind  of  problem,  and  so  on,  according  to  the 
categorization  of  Rehwinkel  (2003).  From  the  level  of  feedback  detail,  it  also 
relates  to  the  research  of  Cook  et  al.  (1997)  in  which  there  are  three  factors  that 
affect  feedback  which  are:  type  of  problem  (specific/general),  type  of  user 
(individual/group/class,  low/high  achievement),  and  type  of  bug 
(important/common  error).  Considering  the  error  type,  we  also  classify  type  of 
bug  into  three  types  that  are  design,  implementation  and  style  problem  (see 
Chapter  4).  In  addition  to  the  effect  of  factors  of  feedback,  it  influences  learners  to 
improve  their  learning.  Accordingly,  considering  the  level  of  feedback  in  Table 
3.1,  it  could  be  useful  if  applied  in  a  training  system  for  TAs  to  give  quality 
feedback  and  also  for  the  learners  to  improve  their  learning 
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Setting  should  consider  if  we  would  provide  feedback  to  individuals  or  a  group  of 
learners.  In  addition  to  setting  the  class  of  the  learner,  we  should  also 
contemplate  corrective  or  evaluative  feedback  (Rehwinkel,  2003).  Figure  3.4  and 
Figure  3.5,  show  how  the  diagram  of  corrective  and  evaluative  feedback  combine 
with  the  feedback  giving  level  (Draper,  1999).  Both  diagrams  can  be  applied  to 
training  the  TA  to  give  quality  feedback  by  scaffolding  system  and  can  also  be 
applied  in  giving  feedback  to  students.  Figure  3.4  is  adapted  from  the  original 
KOR  and  KCR  figure  of  the  procedure  used  in  three  types  of  feedback  (Ross  & 
Morrison,  1993).  This  figure  consists  of  providing  timing  i.  e.  immediate  feedback 
and  gives  the  level  of  detail  for  quality  feedback  i.  e.  in  the  case  of  incorrect  error, 
giving  information  about  the  outcome  followed  by  asking  the  learner  what  the 
result  was.  Figure  3.5  is  adapted  from  the  original  AUC  figure  of  the  procedure 
used  in  three  types  of  feedback  (Ross  &  Morrison,  1993).  This  figure  consists  of 
providing  timing  i.  e.  immediate  feedback  and  gives  the  level  of  detail  for  quality 
of  feedback  i.  e.  in  the  case  of  an  incorrect  answer,  giving  the  learners  the  right 
answer  will  be  followed  by  providing  information  about  describing  what's  wrong 
about  the  learner's  output. 
3.7.3  Sequencing  and  filtering 
Most  feedback  that  is  received  by  learners  is  either  intended  to  help  the  learner 
improve  or  correct  an  error.  Some  feedback  may  be  given  for  guidance  to  the 
learners  to  find  the  answers  from  the  previous  lessons.  This  should  help  the 
learners  to  develop  their  skill.  Heift  (1998)  stated  that  student  errors  should  be 
ranked  by  the  priority  of  the  error.  Teachers,  however,  should  emphasize  just  the 
important  errors.  Because  of  contingent  errors,  it  is  unnecessary  to  inform  the 
students  about  all  the  errors  at  one  time.  Moreover,  teachers  should  avoid 
redundant  and  misleading  feedback.  In  other  words,  they  should  avoid  providing 
multiple  error  reports  to  the  learners.  Inevitably,  there  will  be  situations  in  which 
there  are  multiple  errors.  What  is  needed  is  a  filtering  model  such  as  the  one  that 
is  a  part  of  the  system  of  Heift  that  can  handle  these  errors  and  extract  the 
contingent  error.  In  this  case,  an  error  priority  queue  is  used  to  determine  the 
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result,  this  approach  can  give  feedback  to  the  learner  by  considering  the  principle 
or  important  errors. 
According  to  the  characteristics  of  quality  feedback  (see  Chapter  2),  the 
prioritising  of  providing  quality  feedback  could  help  the  learners  improve  their 
lifelong  learning.  For  example  providing  quality  feedback  as  the  sequence  of 
these:  Advance  feedback  (in  the  classroom),  positive  feedback;  important  error 
(as  negative  feedback);  positive  feedback  again;  restate  correct  answer  feedback; 
thinking  about  students'  action;  individual  feedback;  asking  key  question; 
providing  hint;  feedback  summary;  feedback  loop;  continuous  feedback  and 
timing  of  feedback.  Leaming  to  think  and  communicate  with  a  diagram  would 
make  the  task  easier  (Bma  et  al.,  2001).  Thus,  representation  of  the  relation  of 
giving  feedback  knowledge  would  be  easier  to  help  people  understand  various 
factors  for  provision  of  feedback  issues  via  our  feedback  ontology  diagram. 
Therefore,  we  propose  the  feedback  ontology  according  to  our  investigation  as 
shown  in  Figure  3.6.  The  feedback  ontology  was  developed  by  the  author.  This 
was  done  by  starting  with  the  sources  of  feedback  (Draper,  1999).  The  ontology 
was  grown  from  this  source.  Other  sources  were  taken,  analysed  and  then  linked 
together  "by  hand"  based  on  the  literature  about  feedback  in  this  chapter.  Apart 
from  the  knowledge  of  giving  feedback,  in  order  to  achieve  more  knowledge  of 
giving  effective  feedback  content  (McKendree,  1990),  we  also  present  a  diagram 
from  reviewing  McKendree's  work,  as  can  be  seen  from  Figure  3.7 
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Chapter  3  92 3.8  Discussion 
With  regard  to  different  feedback  as  proposed  in  this  chapter  and  from  the 
literature  of  the  practice  of  giving  feedback  to  improve  teaching  (Brinko,  1993), 
there  are  a  number  of  patterns  for  giving  feedback  but  no  empirical  study  (e.  g. 
Feedback  is  more  effective  when  negative  information  is  "sandwiched"  between 
positive  information.  )  (Brinko,  1993).  In  addition,  Eckstein,  Bergin,  &  Sharp 
(2002)  suggested  that  giving  quality  feedback  should  start  and  end  with  positive 
feedback  in  which  the  suggestions  for  improvement  are  sandwiched  between 
these  reinforcing  comments  as  positive  feedback.  This  also  relates  to  the  review 
of  quality  feedback  of  Draper  (1999).  Therefore,  we  argue  that  providing  quality 
feedback  should  start  and  close  with  positive  feedback.  Besides,  the  analysis  of 
feedback  content  and  ontology  of  giving  feedback  will  be  employed  in  design 
principles  of  giving  quality  feedback  (in  the  next  chapter). 
With  regard  to  the  content  of  feedback  when  the  error  happens  as  an 
explanation,  Corbett  &  Anderson  (200  1)  recently  explored  a  formal  research  topic 
from  early  in  the  20th  century.  They  reported  about  when  an  error  should  be  an 
offer  of  advice.  They  provided  the  explanation  and  response  to  the  correct  answer 
to  the  learner,  but  they  did  not  mentioned  how  to  train  the  teachers  to  provide 
quality  feedback  to  the  students.  This  brings  us  to  the  new  system  design. 
Namely,  our  system  designs  are  apart  from  early  automated  instruction.  The 
system  is  also  different  from  general  intelligent  tutoring  systems  that  only  provide 
feedback  and  advice  on  a  sub-goal  in  complex  problem  solving  tasks  (Corbett  & 
Anderson,  2001).  There  is  evidence  shown  that  a  group  that  receive  different 
feedback  more  than  one  time  can  detect  errors  better  than  groups  that  receive  the 
same  feedback  (Lhyle  &  Kulhavy,  1987)  so  it  would  be  interesting  to  train  the  TA 
to  give  different  feedback  to  students  with  regard  to  the  history  of  student's 
performance  and  allow  the  student  to  resubmit  the  same  assignment.  Even  though 
we  examined  several  kinds  of  provision  of  quality  feedback,  we  do  not  consider 
visual  feedback  or  audio  feedback.  Furthermore,  we  also  do  not  discuss  the  issue 
of  providing  audio  feedback.  Thus,  according  to  our  analysis  from  the  previous 
chapter  (see  Chapter  3  to  4),  the  analysis  of  student's  erorrs/weaknesses  can  be 
the  components  of  system  design  to  help  the  TAs  learn  to  provide  quality 
Chapter  3  93 feedback  that  would  be  sufficient  to  give  feedback  to  students  on  their 
programming  assignments  in  our  context.  Consequently  we  also  classified  error/ 
weakness  type  according  to  the  priority  of  the  error  type.  Thus,  we  will  need  to 
support  a  scaffolding  of  the  TAs  in  a  number  of  different  ways.  In  the  next 
chapter  we  present  a  framework  for  analysis  of  student  weakness  to  be  a  domain 
of  our  system  for  learning  to  provide  quality  feedback. 
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Programming  domain  for  training  TAs  to  give 
quality  feedback:  A  framework  for  the 
analysis  of  student  performance 
4.1  Introduction 
In  order  to  research  providing  scaffolding  for  the  TAs,  we  have  to  select  a 
domain.  We  have  chosen  learning  to  program  because 
although  automated  marking  systems  for  computer  science  assignment  can 
provide  the  initial  feedback  (e.  g.  Course  Master  (Foxley  et  al.,  2001; 
Higgins  et  al.,  2002))  and  include  detailed  feedback,  automated  systems 
are,  by  their  very  nature,  unable  to  provide  individual  analysis  and  advice 
to  students  in  the  same  way  as  a  human  marker  or  tutor  can  in  an  semi- 
automated  system. 
e  We  intend  to  add  features  that  the  automated  marking  systems  can  not 
perform  but  semi-automated  ones  can 
*  We  have  some  experience  of  the  domain  ourselves. 
An  analysis  of  this  domain  provides  the  basis  for  the  kind  of  feedback  we  can 
provide  both  to  the  TA  and  the  leamer. 
The  previous  chapter  reports  how  people  learn  to  provide  feedback,  but  how 
can  we  help  them  learn  from  that?  In  this  chapter,  we  provide  the  framework  used 
to  underpin  both  the  scaffolding  system  for  the  learner  and,  less  directly,  the  help 
given  to  the  TAs.  There  are  many  ways  to  structure  a  domain  for  training  the  TA 
, 
to  learn  to  give  feedback.  The  structure  of  our  domain  relates  to  the  life  cycle  of 
programming  skills  (e.  g.  design  issue,  implementation  issue).  This  chapter 
presents  experts'  and  TAs'  perspective  of  giving  feedback,  giving  feedback  on  a 
programming  assignment,  a  framework  for  classification  of  types  of  weaknesses, 
pattern  of  error/weakness  message,  and  discussion  according  to  the  following. 
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We  worked  alongside  three  different  lecturers  with  experience  in  giving  feedback, 
so  we  shall  refer  to  them  as  expert  tutors  (see  Appendix  A).  According  to  the 
domain  topic,  different  experts  have  different  methods.  Expert  A  gives  feedback 
to  students  according  to  the  main  problem  students  encountered  in  the  submitted 
assignment.  Expert  B  provided  us  with  ideas  in  preparing  detailed  feedback  in 
advance.  This  is  consistent  with  the  characteristics  of  giving  quality  feedback  (see 
Section  2.2.2  in  Chapter  2).  Expert  C  emphasizes  his  feedback  with  analysis  of 
the  problem,  design  and  implementation.  Even  though  expert  A  and  expert  C 
mark  programming  assignments,  they  do  not  emphasize  the  content  of  the  domain 
of  the  nature  of  programming  for  the  students.  We  are  aware  that  different  experts 
have  different  background/skills/approach  in  giving  feedback.  Each  lecturer  has 
different  criteria  according  to  their  personal  experience  (Ala-Mutka  &  Jarvinen, 
2004).  Thus  we  structured  the  domain  in  terms  of  topics,  programming  skills  or 
some  other  way. 
4.3  TAs'  perspective  of  giving  feedback 
We  discussed  giving  feedback  with  two  TAs.  TA  A  is  an  experienced  TA  who 
always  indicated  every  error  and  provided  correct  answers  to  students' 
assignment  and  sometimes  provided  feedback  regarding  important  errors.  Even 
though  he  has  been  trained  to  give  feedback  by  the  training  program  provided  by 
the  School,  he  still  needs  to  learn  how  to  give  good  feedback  to  the  students.  TA 
B  is  a  novice  TA  who  has  never  been  trained  to  give  feedback  and  also  requires 
training  to  learn  how  to  give  good  feedback  to  the  students.  According  to  the 
characteristics  of  giving  good  feedback  outlined  in  Chapter  2,  TA  A  does  not 
always  provide  good  feedback  to  students  because  he  always  indicated  every  error 
to  the  students'  assignments.  We  are  aware  that  different  TAs  have  different 
background/skills  in  giving  feedback,  and  based  on  the  interviews  with  two  TAs 
and  conversations  with  lecturers,  it  would  seem  that  they  rarely  receive  sufficient 
training.  Thus  employing  a  system  to  support  and  train  the  TAs  to  give  good 
feedback  could  help  them  achieve  giving  quality  feedback  skills. 
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Marking  systems  as  mentioned  earlier  (see  Section  2.4  in  Chapter  2)  may  help  the 
teachers  provide  feedback  to  students.  In  our  context,  we  are  interested  in  how 
people  learn  to  give  feedback  in  different  ways  as  to  extract  some  characteristics 
from  a  real  situation  (e.  g.  giving  feedback  on  programming  assignment).  In  order 
to  learn  how  to  give  feedback  from  such  a  situation,  we  need  to  know  the 
literature  and  analysis  of  how  computer-systems  give  feedback  on  programming 
assigriments  in  the  following: 
4.4.1  How  do  computer  systems  give  feedback  on  programming 
assignments? 
In  general,  in  terms  of  the  programming  environment,  automated  marking 
assignments  deal  with  effective  aspects,  how  to  arrange  important  errors,  and 
explanation  of  how  to  correct  answers  and  avoid  errors  (e.  g.  SPROUT  (Pardoe  & 
Vickers,  1994;  Rimmer  et  al.,  1995);  Ceilidh  (Foxley  et  al.,  1999)  and 
CourseMaster  (Foxley  et  al.,  2001;  Higgins  et  al.,  2002);  BOSS  (Joy  &  Luck, 
1998;  Joy  et  al.,  2000)).  We  will  explore  this  issue  below. 
4.4.1.1  SPROUT 
SPROUT  (Simple  Programs  Routinely  Observed  Under  Test)  is  an  automatic 
assessment  tool  developed  at  Liverpool  John  Moores  University  to  help  novice 
students  access  their  Pascal  code.  It  can  help  the  students  practice  ten 
programming  exercises  to  receive  feedback  so  that  the  teachers  can  have  adequate 
time  to  help  with  other  difficulties  students  experience  (Pardoe  &  Vickers,  1994). 
This  system  structures  the  domain  for  giving  feedback  that  consists  of  three 
assessments  which  are:  source  code  profiling,  identifier  analysis,  and  code 
formatting  in  order  to  access  how  students  script  is  designed  in  Pascal  code  from 
pseudo-code  (structured  English)  for  appropriate  implementation  and  good  style  - 
generally  acceptable  in  Pascal  standard  and  give  automatic  feedback  to  a  student 
as  a  text  file  -a  summary  of  assessment-  on  the  student's  diskette.  This  system 
can  report  redundant  errors  to  the  student  and  not  provide  important  errors  to  the 
student  so  they  can  practice  exercises  until  achieving  the  complete  result. 
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Unnecessary  assignments  and  initialisation  statements;  Errors  in  integer  and  real 
arithmetic  calculations;  Undesirable  read  and  readln  statements;  Incorrect, 
undesirable,  missing  or  extra  writes  and  writelns;  Incorrect  or  undesirable 
relational  expressions  used  in  WHILE,  REPEAT,  IF  and  FOR  statements;  Failure 
to  follow  the  provided  pseudo-code;  Insertion  of  extra  unnecessary  BEGIN/END 
pairs;  Incorrect  declarations,  typographic  errors,  undesirable  order;  and  other 
common  errors  (Rimmer  et  al.,  1995).  The  first  evaluation  resulted  in  effective 
employment  of  the  system. 
After  the  pilot  study  was  evaluated,  a  year  later  Rimmer,  Pardoe,  & 
Vickers  (1995)  evaluated  SPROUT  with  a  comparison  between  automatic 
marking  and  manual  marking.  The  result  showed  that  SPROUT  could  not 
distinguish  stylistic  features  of  student  code  as  good  as  manual  marking  can. 
Despite  the  usefulness  of  instant  marking,  from  the  perspective  of  some  students 
using  SPROUT  it  was  too  strict  in  some  aspects  (e.  g.  in  the  code  profile  that 
Rimmer,  Pardoe,  &  Vickers  found  that  there  were  several  problems  which  are: 
The  statement  included  in  the  students  solution  as  required  has  been  incorrectly 
implemented;  The  student  has  omitted  a  required  statement;  The  student  has 
included  unnecessary  statements;  The  student  has  implemented  the  required 
statements  but  in  the  wrong  order  (p.  290))  as  well  as  the  unclearness  of  the 
meaning  of  good  programming  style  according  to  Rimmer,  Pardoe,  &  Vickers 
(1995). 
Even  though  this  system  has  a  limited  specification,  it  is  not  general  purpose 
for  all  Pascal  assignments,  as  well  as  not  helping  novice  teachers  to  learn  to  give 
quality  feedback.  The  aspect  of  assessment  in  SPROUT  gives  us  an  idea  to  build 
the  TA  system  to  help  novice  teachers  or  the  TAs  to  learn  to  give  quality  feedback 
in  a  real  situation  -  of  marking  programming  assignments  in  terms  of  design 
problems,  implementation  problems,  and  style  problems. 
4.4.1.2  Ceilidh  and  CourseMaster 
At  the  University  of  Nottingham,  CourseMaster  (Foxley  et  al.,  2001;  Higgins  et 
al.,  2002)  is  an  assessment  system  based  on  software  metrics  developed  from 
Ceilidh  (Foxley  et  al.,  1999)  to  give  students  informational  feedback  in  the  form 
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feedback  can  be  extended  to  help  students  to  learn  to  identify  type  and  problem, 
including  dynamic  correctness,  dynamic  efficiency,  typographical  analysis, 
complexity  analysis  and  structural  weakness,  from  their  programming  code  and 
can  only  give  students  feedback  quickly  and  according  to  the  objective.  In  Ceilidh 
feedback  to  the  student  is limited  to  a  mark  composed  of  the  results  obtained  by 
the  marking  tools  that  participated  in  the  marking  process.  No  direct  justification 
to  explain  the  loss  of  marks  to  the  students  is  provided.  In  addition,  no 
explanation  is  given  for  the  student  to  improve  their  mark.  One  benefit  of  using  a 
tree  structure  for  representing  the  results  in  CourseMaster  is  that  feedback  with 
more  details  and  precision  can  be  created  and  presented  to  the  students,  according 
to  Tsintsifas  (2002). 
The  result  of  employing  the  CourseMaster,  (Foxley  et  al.,  2001;  Higgins  et 
al.,  2002)  showed  that  a  considerable  number  of  students  preferred  a  system  that 
tells  them  which  areas  they  are  weak  in  even  it  was  difficult  to  give  feedback  in 
other  areas  (e.  g.  complexity  and  efficiency).  A  number  of  feedback  areas  from 
this  system  are  controlled  by  teachers  or  developers.  In  spite  of  that,  this  system 
gives  a  tree  structure  of  feedback  and  comment  to  students  on  how  to  improve 
and  then  provides  links  for  further  reading.  It  does  not  however  provide  any 
training  for  novice  teachers  or  TAs  to  learn  to  give  quality  feedback. 
4.4.1.3  BOSS 
At  the  University  of  Warwick,  BOSS  (Joy  &  Luck,  1998)  has  been  employed  for 
many  years  in  the  form  of  semi  automatic  system  for  a  number  of  courses 
concerned  with  programming  assignments  in  computer  science  for  fundamental 
coursework.  Boss  is  a  structured  domain  for  giving  feedback  e.  g.  technique  for 
design,  and  methodologies.  This  system  consists  of  two  versions:  one  for  students 
to  practice  exercises  for  obtaining  short  feedback,  another  for  the  marker  to 
provide  further  feedback  and  justify  grades  such  as  explaining  student 
misconception  of  the  result  of  testing  from  BOSS.  Two  year  after  the  first  version 
of  BOSS,  a  new  version  of  BOSS  -called  BOSS2  (Joy  et  al.,  2000)  was 
developed  in  Java  language.  Although  evaluation  from  employing  this  system 
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train  the  novice  marker  for  the  provision  of  quality  feedback. 
4.4.1.4  AssessmentMaster 
At  the  University  of  Joensuu,  Finland,  a  system  called  AssessmentMaster 
(Suhonen  et  al.,  2001)  written  in  Java  applet  and  emphasising  graphics  to 
motivate  students  to  learn  programming  was  used  to  assess  students  work.  The 
purpose  of  this  system  differs  from  CourseMaster  and  BOSS  in  that  CourseMaster 
offers  programming  instruction  assistance  while  BOSS  focuses  on  managing  the 
course  (e.  g.  help  the  marker  access  submitted  students'  assignments  via  the 
system  as  well  as  help  testing  assignment  for  giving  feedback  to  students). 
Nevertheless,  this  model  is  only  ideal  to  establish  metadata  by  using  XML 
language  and  insert  feedback  by  guiding  students  to  read  more  detail  further  to  the 
current  exercise  being  assessed.  Suhonen  et  al  (2001)  argued  that  completely 
automatic  assessment  cannot  suitably  assess;  on  one  hand,  their  model  of  semi- 
automatic  assessment  could  help  the  teachers  to  edit  and  add  greater  quality  to 
giving  feedback  automatically;  however,  they  were  disappointed  with  their  results 
regarding  the  quality  of  feedback  provided  to  students  by  the  current  method.  Due 
to  the  fact  that  giving  feedback  is  a  crucial  educational  issue,  they  found  that  it  to 
be  too  time  consuming  to  give  feedback  when  marking  a  large  number  of 
exercises  and  the  quality  of  feedback  could  decrease.  In  the  approach  of  "Virtual 
Certificate"  project,  in  some  cases  it  lacked  obvious  feedback  concerning  their 
errors  so  students  were  unable  to  develop  their  knowledge.  Further,  they 
developed  their  system  to  give  more  detailed  feedback  to  a  high  number  of 
students.  They  also  suggested  that  it  is  useful  to  give  visual  feedback  rather  than 
text  feedback  in  which  this  might  be  a  new  feedback  dimension.  This  system  may 
well  close  the  gap  of  automatic  marking  systems  that  cannot  either  mark  or  solve 
some  programming  problems  and  provide  a  higher  quantity  of  more  useful 
feedback  from  authentic  teachers. 
This  system  structured  the  domain  for  giving  feedback  by  considering  the 
basics  and  from  the  aspect  of  introductory  programming.  This  system  focuses  on 
tutors  who  might  be  either  novice  teachers  or  TAs.  Nevertheless,  how  do  we 
know  they  provide  effective  or  good  feedback  to  students  to  help  them  develop  or 
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quality  feedback.  Feedback  should  be  clear  and  adequate  because  it  will  be  time 
consuming  for  tutors  to  devote  a  great  deal  of  time  to  give  feedback  to  a  large 
number  of  students.  Therefore,  it  would  be  better  to  develop  computer-support  to 
train  them  to  provide  quality  feedback  to  the  learners. 
4.4.1.5  Summary:  How  do  computer  systems  give  feedback  on  programming 
assignments? 
According  to  automated  marking  assignments  as  mentioned  earlier,  they  have  a 
structure  domain  for  giving  feedback;  however,  they  do  not  summarise  error  or 
provide  feedback  on  important  errors,  and  if  a  number  of  the  same  feedback 
messages  are  found  it  does  not  arrange  error  feedback  i.  e.  support  the  tutors  to 
organise  feedback.  A  comparison  of  features  of  the  systems  can  be  seen  in  Table 
4.1.  Although  such  systems  could  help  teachers  provide  feedback  to  the  students, 
our  research  specifies  how  to  train  teachers  to  give  quality  feedback  on  students' 
assignments.  In  addition,  automated  marking  systems  for  computer  science 
assignments  are  still  limited  in  the  range  of  feedback  they  can  give  even  though 
some  systems  (e.  g.  Course  Master  (Foxley  et  al.,  2001;  Higgins  et  al.,  2002)) 
include  detailed  feedback,  automated  systems  are,  by  their  very  nature,  unable  to 
provide  individual  analysis  and  advice  to  students  in  the  same  way  as  a  human 
marker  or  tutor  can.  In  addition,  there  is  no  common  criteria  in  marking 
programming  assignments  according  to  Ala-Mutka  &  JArvinen  (2004).  They 
developed  a  semi-automatic  marking  system  model  for  giving  feedback  as  general 
automatic  marking  systems  are  limited  in  giving  descriptive  feedback.  As  a 
consequence,  in  this  manner,  developing  semi-automated  support  helps  TAs  to  do 
such  tasks  that  would  be  helpful  for  both  markers  and  learners.  In  addition,  most 
semi-automatic  marking  systems  are  developed  to  correct  student  error  in  various 
programming  languages  according  to  the  basic  measurement.  However,  different 
teachers  emphasize  different  features,  according  to  their  personal  experience. 
(Ala-Mutka  &  Jdrvinen,  2004).  Therefore,  this  could  be  useful  to  employ  in 
Prolog  programming  language  as  a  domain  for  training  TAs  to  give  quality 
feedback  because  it  is  Artificial  Intelligent  Programming  Language  and  this  is 
also  a  difficult  course  so  it  may  be  helpful  in  providing  feedback  to  the  learners. 
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systems 
Effective  Explain  how  to 
System 
aspects 
How  to  give  feedback  11  '  correct  avoid  Evaluation 
F 
error  error 
SPROUT  -  provide  -  Feedback  on  common  -  Feed  N/A  NO  -  problem 
(automatic  instant  rr  errors errors  to  a  text  file  to  each  from  code 
marking  system)  marking  to  tu tu  er  sden  t  profile 
(Rimmer  et  al.,  help  -  require  the  tutors  to  j  usti  fy 
1995)  students  grade  and  explain  errors 
practice 
exercise 
Ceilidh  -  provide  -  instant  feedback  explain  why  NO  NO  Limited 
(automatic  instant  student  lost  marks  that  depend  feedback 
marking  feedback  to  on  students'  grade,  give 
-  no 
system)(Foxley  justify  detailed  weakness(if  any)  of  the 
explanation 
et  al.,  2001)  grade  !  olution  but  not  explain  why  it 
is  wrong  or  how  to  improve 
BOSS  (semi-  -  assist  the  -  detailed  feedback  given  by  N/A  N/A  -  Most 
automatic  marker  to  marker  students  prefer 
marking  mark  -  short  feedback  by  the  the  system 
system)(Joy  &  students  system  to  students  to 
Luck,  1998;  Joy  script  practice 
et  al.,  2000) 
CourseMaster  -  The  -  Given  feedback  by  the  N/A  N/A  -  Most 
(automatic  amount  of  system  and  comment  how  to  (link  to  students  prefer 
marking  feedback  is  improve  student  solution  via  further  the  system  to 
system)(Foxley  controlled  the  link  on  further  reading  reading  is  tell  them  what 
et  al.,  2001)  by  teachers  the  Topic  areas  they  are 
or  Contingent  weak  in. 
developer  feedback) 
-  helpful 
feedback 
Assessment  -  Good  -  Feedback  by  marker  and  N/A  N/A  Problem  from 
Master  (semi-  model  of  the  system  giving  quality 
automatic  self-  feedback 
marking  evaluation 
system)(Suhone 
n  et  al.,  200  1) 
4.4.2  How  to  mark  error 
Due  to  the  different  problems  of  each  learner,  students  may  experience  problems 
on  receiving  feedback  from  their  tutors.  Further,  finding  bugs/errors  is  difficult 
and  time  consuming  for  the  learner.  Thus,  giving  feedback  on  a  programming 
assignment  is  of  interest  to  us  according  to  the  programming  marking  tool  as 
mentioned  above.  TAs  may  not  want  to  tell  the  learners  that  their  assignments  arc 
correct  or  incorrect  directly;  however,  they  may  tell  them  it  is  acceptable  or 
unacceptable  or  how  to  improve  their  student  programming  skill.  Because  they  do 
not  know  everything  is  correct,  the  observation  of  other  fields  for  providing 
feedback  could  inspire  some  ideas  of  such  tasks  in  the  previous  section  on  how  to 
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mathematics  feedback,  science  feedback). 
Furthermore,  even  though  assessment  in  the  classroom  is  interesting  for 
learners  (Brown  &  Knight,  1994),  we  argue  that  it  would  be  difficult  for  marking 
programming  assignment  because  the  TAs  could  spend  more  time  with  each 
learner.  However,  if  teachers  design  moderate  sized  assignments,  they  could 
considerate  this  by  giving  students  sub-assignments;  thus,  they  could  mark 
assignments  in  a  reasonably  short  time  in  the  classroom. 
Considering  marking  systems  as  mentioned  earlier,  when  can  we  learn  from 
other  semi-automatic  systems?  It  is  not  necessary  to  observe  just  programming 
feedback.  However,  providing  feedback  via  automatic  systems  is  still  not  as  good 
as  feedback  given  by  human  tutors.  In  order  to  help  TAs  learn  to  provide  good 
feedback  to  students,  it  is  vital  to  have  a  framework  for  analysis  of  students 
programming  weakness  and  also  an  approach  of  giving  good  feedback  on 
programming  assignments  as  the  characteristics  of  good  feedback  for  marking  an 
assignment  (see  Chapter  3). 
We  have  chosen  a  framework  that  stresses  three  different  kinds  of  skill 
associated  with  the  design  issue  (see  Section  4.5.1),  the  implementation  issue  (see 
Section  4.5.2),  and  the  style  issue  (see  Section  4.5.3).  Before  presenting  a 
framework  for  classification  on  programming  skill,  it  is  important  to  know  how 
computer  systems  help  the  teacher  to  provide  feedback  to  the  student.  Do  they 
structure  the  domain  for  feedback?  We  have  investigated  the  marking  systems  for 
programming  assignments  as  can  be  seen  from  the  following. 
4.5  A  Framework  for  classification  of  types  of  weaknesses 
In  general,  compiler  gives  warning  to  the  users;  nevertheless,  they  may  not  know 
the  exact  problem  to  solve.  In  particular,  a  novice  programmer  may  not 
understand  all  of  a  warning  message.  Learning  programming  language  in 
University,  TAs  may  tell  students,  for  example,  "Did  you  really  mean  to 
implement  this....  "  as  an  implement  issue.  In  other  words,  it  will  be  helpful  to 
have  a  system  to  help  TAs  learn  together  with  providing  feedback  messages  to 
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I  cannot  read  it  very  well".  Besides,  the  system  may  inform  TAs  "Is  it  useful 
information  for  you  to  choose"  i.  e.  TAs  decide  that  it  should  be  'error'  or  'issue' 
(system  may  give  2  choices  for  TAs  then  report  to  students)".  We  are  therefore 
required  to  classify  students'  weakness  so  that  they  can  be  used  for  particular 
cases  -situated  learning-  for  TAs  to  learn  to  give  feedback  to  students. 
Concerning  students'  weaknesses/errors  in  design,  implementation,  and  style 
issues,  admittedly,  effective  software  development  depends  on  software  process 
which  is  "a  set  of  activities  and  associated  results  which  produce  a  software 
product"  and  software  development  is  one  of  a  set  of  activities  of  software 
processes  (Sommerville,  2001).  The  waterfall  approach  is  one  of  a  number  of 
different  models  of  software  development  in  which  its  approach  consists  of 
requirements  specification,  software  design,  implementation,  testing  and 
maintenance,  i.  e.  activity  of  software  development  includes  requirements 
specification,  software  design,  implementation,  testing  and  maintenance.  In  such  a 
case,  in  order  to  have  a  qualitative  teaching-learning  programming  language  for 
the  novice  learner,  in  our  context,  it  is  important  to  focus  on  design, 
implementation  and  maintenance.  In  terms  of  maintenance,  generally,  it  is 
concerned  with  improving  software  modification  to  give  higher  quality  software. 
It  can  result  in  easy  to  modify  software  when  it  is  coded  in  a  readable  format  or 
layout  in  which  it  is  a  part  of  programming  style.  For  that  reason,  in  this  thesis, 
we  use  style  issues  for  readable  format  or  layout  issues  to  enclose  our  limitation 
rather  than  abstract  style  or  'how  to'  track  program.  In  other  words,  in  this  thesis, 
we  pay  special  attention  to  teach  novice  teachers  or  TAs  to  give  feedback  to 
students'  assignments.  According  to  TAs  or  novice  teachers  understanding,  when 
TAs  say  something  on  a  students'  work,  they  may  say,  for  example,  "This 
framework  should  be"  a)  "your  solution  to  solve  this  problem  is  wrong  or  students 
are  thinking  along  the  right  lines  to  write  the  program  (implement),  but  it's  gone 
wrong  in  design  (design)",  b)  "Is  it  the  wrong  style?  ".  For  these  reasons,  we  have 
three  different  issues  for  classifying  types  of  students'  weaknesses  in  our  context. 
In  addition,  some  systems  can  provide  such  answers,  for  example  SPROUT 
(Pardoe  &  Vickers,  1994;  Rimmer  et  al.,  1995),  Boss  (Joy  &  Luck,  1998;  Joy  et 
al.,  2000),  Celidh  (Foxley  et  al.,  1999),  and  CourseMaster  (Foxley  et  al.,  2001; 
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messages"  grouped  by  design  issue  as  to  help  TAs  make  a  decision  before 
providing  feedback  on  students'  assignment,  sometimes  TAs  might  think  it  should 
be  grouped  by  'implementation'.  However,  our  system  can  help  them  create 
additional  feedback  messages  with  three  error/weakness  types  classified  by  the 
system  (design,  implement  and  style  issue). 
Thus,  our  focus  is  on  giving  feedback  to  novice  students'  solutions  in  the 
stages  of  design,  implementation  and  style  problem  of  students'  weaknesses  on 
programming  assignments  rather  than  syntax  or  semantic  problem.  Most  students 
can  detect  their  syntax  error  from  a  compiler;  however  a  semantic  problem  is, 
sometimes,  quite  broad  to  explain  or  give  a  definition  to.  According  to  Watt 
(1990),  syntax  and  semantics  appears  in  every  language;  any  programming 
language  syntax  has  its  own  program  form,  i.  e.,  how  to  put  expressions, 
commands,  declarations,  etc.  together  to  structure  the  programs;  any 
programming  language  semantics  has  its  own  programs  meaning,  i.  e.,  how  their 
operation  is  on  the  execution  of  computers.  Besides,  the  creation  of  phrases  in  a 
language  relates  to  syntax  because  phrases  consist  of  a  vocabulary  of  symbols 
(expressions,  command,  declaration,  and  finish  programs)  and  rules  to  put  them 
together  (1991).  Consequently,  giving  a  meaning  of  syntax  depends  on  the 
structure  of  each  programming  language  which  is  not  included  in  our  context. 
Turning  to  semantics  is  generally  mapping  from  one  system  to  another  in 
which  people  agree  on  what  they  understand.  Semantics  is  the  relationship 
between  the  expressions  of  language  and  their  meaning  (Schwarez,  1969)  in 
which  it  is  accepted  by  social  communication,  i.  e.  communicants  do  agree  with 
their  meaning  of  communication;  however,  in  formal  computing,  we  can  specify  a 
semantics  for  a  programming  language.  Moreover,  each  programming  language 
has  its  own  syntax  and  semantics.  In  addition,  Watt  (1991)  also  pointed  out  the 
meaning  of  semantics  is  like  the  meaning  of  phrases  in  a  language;  nevertheless, 
programming  language  semantics  differs  from  the  meaning  of  phrases  in  a 
language  because  the  meaning  of  each  phrase  in  programming  language  will  be 
computed  to  behave  as  per  the  execution  when  programs  run.  However, 
44semantics  is  much  more  difficult  to  specify  than  syntax,  and  no  method  of 
Chapter  4  105 specifying  semantics  formally  has  achieved  wide  popularity  outside  the  academic 
community"  (p.  7). 
In  fact,  every  programming  language  has  its  own  semantics.  In  this  thesis,  we 
do  not  use  the  semantic  issue  as  a  criteria  for  the  classification  of  students' 
weaknesses  on  programming  because  there  are  no  methods  to  define  formal 
semantics  (Watt,  1991)  and  its  meaning  is  not  clear  enough  to  give  a  definition.  In 
addition,  logic  semantics  is better  to  understand,  if  we  create  our  own  logic  in 
which  other  people  already  have.  Nevertheless,  we  do  not  map  logic  to  formal 
issues  because  there  are  too  many  ways  to  map.  As  a  result,  it  is  quite  difficult  to 
find  the  context  of  semantics  in  programming  language.  In  particular,  each 
programming  language  has  its  own  semantics;  therefore,  we  avoid  the  use  of 
semantic  issues  because  it  is  not  totally  well-defined  for  design,  implementation 
and  style  in  which  they  reflect  the  sequence  of  software  development  in  which 
these  can  be  clear  for  the  definition.  For  example,  teachers  may  have  a  process  to 
teach  novice  students  e.  g.  "students  should  design  then  implement  then  use  a 
certain  style".  Accordingly,  this  thesis  is  a  different  domain  from  software 
engineering  issues  in  which  we  emphasise  helping  the  teacher  to  give  feedback  on 
students'  weaknesses.  Therefore,  we  can  divide  the  property  of  the  types  of 
students'  weaknesses  based  on  our  understanding  in  a  way  similar  to  software 
development  as  described  above  (Sommerville,  2001),  and  programming 
language;  and  classify  the  types  of  students'  weaknesses  into  design, 
implementation,  and  programming  style  as  shown  in  Figure  4.1 
4.5.1  Design  Issue 
When  learning  to  write  good  programs,  students  should  learn  how  to  write  a  well- 
designed  program  in  order  to  improve  software  design  skills. 
"Desigyn:  one  of  the  main  phases  of  any  software  development,  which  comes  arfler  the 
spECIFICA  TION  but  before  the  writing  of  any  CODE.  The  design  stage  includes  tasks 
such  as  breaking  down  the  problem  into  manageable  sub-problems,  choosing  suitable 
DATA  STRUCTURES  and  ALGORITHMS.  Program  design  is  an  intensive  studies 
subject,  and  there  are  many  competing  design  methodologies  that  claim  to  simplify or 
formalize  the  task,  p.  130)"  (Pountain,  2001) 
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(Search:  Dept  first  search) 
(Metacognitive  Feedback  Scaffolding  System  for  Pedagogical  Apprenticeship: 
McFeSPA) 
rfypes  of  weaknesses  of  McFeSPA 
esijzf  Issu 
/D3) 
('D'  4) 
Singleton  Goal  is  no  existent 
V*  bl  t  goal  called  7v 
hable 
(11)  (12)  (13) 
Missing  Wrong  Missing 
Cut(!  )  separate  parenthesis 
symbol 
(;  not, 
S  le  Issu 
(SI)  (S2) 
Missing  Missing 
indentation  blank  line 
(DI)  (132)  Note:  Most  design  errors  are  critical  errors  while  most  style  errors  are  common  errors  80 
First  Upper  Variables  we  prioritise  types  ofweaknesscs  from  critical  errors  to  simple  errors  as  design, 
Case  Letter  haven't  been  implementation  and  style  errors.  However,  the  user  can  prioritise  each  group  ofweaknesses. 
forVariable  used  This  system  does  not  check  syntax  error;  therefore,  feedback  will  be  generated  according  to 
the  priority  ofweakness.  We  prioritise  the  weaknesses  by  default  in  which  it  is  similar  to 
Software  development  (in  Software  Engineering);  however,  TAs  can  rearrange  the  order  of 
each  type  (e.  g.  TAs  may  tell  students  this  week  focus  on  design  therefore  design  issue 
will  be  a  high  priority  rather  than  another  type.  ) 
Figure  4.1  Types  of  weaknesses 
Brown  and  Chandrasekaran  (1989)  have  classified  three  classes  of  design 
problem,  with  a  number  of  structures:  - 
open-ended  creative  design  in  which  the  goals  are  not  clearly  specified 
and  there  are  no  ready-made  ways  to  decompose  the  problem  into  smaller 
elements; 
9  design  for  which  the  problem  can  be  decomposed  in  standard  ways  but 
major  components  of  the  design  must  be  created  from  scratch; 
*  design  is  relatively  routine  in  which  this  class  is  quite  complex. 
Debugging  of  design  errors  was  done  by  Bental  (1994)  who  considered  the  error 
from  students'  program  into  three  problems  space: 
*  general  algorithm  design,  for  example  hidden  bugs  e.  g.  predicate8  was  not 
8  Predicate  is  the  short  name  of  a  predicate  symbol  which  is  the  name  of  a  procedure 
, 
like  functors,  has  two  attributes:  a  name  and  an  arity  (Kluz'niak  et  al.,  1985). 
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algorithms  design  in  the  domain  of  AI  game-playing;  and 
Prolog  program  design  which  consists  of  general  software  design,  design 
in  an  unfamiliar  problem  domain,  and  design  in  an  unfamiliar 
programming  language  e.  g.  misconception  about  the  prolog  programming 
(p.  55-56). 
For  such  reasons,  in  our  domain  we  are  interested  in  design  in  the  context  of  an 
unfamiliar  programming  language  in  which  it  is  a  part  of  prolog  program  design. 
According  to  Bental, 
"Novices  learning  a  new  programming  language  make  many  mistakes  because  they 
have  a  flawed  understanding  of  the  behaviour  and  structures  of  primitives  and  the 
Prolog  execution  modeL  They  are  also  ignorant  of  the  standard  programming 
techniques  in  the  programming  techniques  in  the  programming  languages.  (p.  54)  " 
She  also  studied  students'  design  errors  and  created  these  criteria  without 
prioritising:  use  of  standard  and  appropriate  programming  methods;  correctness; 
robustness;  clarity  and  readability;  appropriate  use  of  Prolog's  declarative  features 
(p.  55).  She  suggested  a  number  of  protocols  of  design  decisions  that  relate  to 
implications  for  detecting  and  critiquing  design  errors.  In  addition,  she  found 
many  of  the  requirements  of  recognising  and  correcting  design  decisions  in  which 
"...  parts  of  the  code  cannot  be  considered  in  isolation  but  must  also  be 
considered  in  the  context  in  which  they  are  being  called;  ...  simulation  of  the  code 
is  necessary  to  understand,  the  students'  code,  to  detect  flaws  in  that  code  and  to 
check  the  correctness  of  proposed  improvement  to  that  code  ... 
"  (p.  82-83).  This 
is  a  design  problem  that  we  are  interested  to  continue  to  explore  to  help  novice 
teachers  give  more  feedback  to  students  on  such  a  problem.  The  following 
paragraphs  will  show  examples  of  design  problems.  When  Problem  domain  is 
finding  X  from  the  equation  of  ax  2  +bx+c  =0 
Xb± 
rb  2- 
4ac 
2a 
if  d=b  2-  4ac 
Then  if  d<0  then  we  can  not  find  the  solution  of  X. 
if  d=0  then  X=  -b/2a 
if  d>0  then  X=  such  solution 
Chapter  4  108 As  can  be  seen  from  Figure  4.2,  this  is  an  example  of  hidden  bugs  i.  e. 
predicate  is  not  reachable.  Due  to  the  fact  that  the  user  may  forget  to  call  predicate 
'final/0',  we  define  this  error  as  design  weakness  type  3. 
According  to  Figure  4.3,  this  is  a  prolog  code  in  which  no  predicate  is 
called.  The  program  couldn't  find  predicate  'final/0'  during  the  execution  state. 
The  user  may  forget  to  put  predicate  'final/0'  so  we  point  out  this  problem  as 
design  weakness  type  4. 
Bental  (1994)  also  modeled  students'  design  of  code  structure  and  code 
behavior  at  the  high  design  level.  From  that  model,  we  are  interested  in  behavioral 
design  on  the  task  of  "the  identification  of  variables  in  the  program  with  objects 
in  the  program  domain"  (p.  85).  The  following  paragraphs  show  a  prolog  code  that 
will  obtain  a  warning  message  as  "singleton  variable".  In  addition,  the  user  may 
forget  to  add  design  xI  variable  in  line  21  as  an  upper-case  letter,  according  to 
Figure  4.4.  Therefore,  we  assign  this  as  design  weakness  type  1. 
As  shown  in  Figure  4.5,  this  is  the  prolog  code  that  will  obtain  a  warning  message 
as  "singleton  variable".  In  addition,  some  variables  haven't  been  used  e.  g. 
variable  A  at  line  6;  however,  they  should  be  underscore  U  instead.  As  a  result, 
we  define  this  problem  as  design  weakness  type  2. 
4.5.2  Implementation  Issue 
In  learning  to  write  good  programs,  students  should  learn  how  to  achieve  good 
implementation  in  order  to  improve  implementation  skills.  Pountain  (2001) 
defined  the  meaning  of  implementation  as 
ftimplementation: 
... 
The  term  carries  special  significance  in  programming  language 
design,  because  many  (if  not  most)  language  specifications  are  incomplete,  leaving 
certain  details  up  to  the  implementer.  Such  details  are  said  to  be  IMPLEMENT4  TION- 
DEFINED  orlAPLEMENT,  4TION-SPECIFIC(P-240)-  implementafion-defin  Use 
offeatures  in  a  programming  language  that  are  not  laid  down  in  its  standard,  but  are 
to  he  decided  by  each  implementer  (p.  240).  "implementation-spe  Use  of  some 
feature  of  a  programming  language  that  is  present  only  in  a  particular  implementation 
(p.  240).  " 
Further,  Illingworth  and  Pyle  (1996)  also  defined  the  meaning  of 
implementation  as  writing  or  coding  programming  language  after  the  design  of  a 
Chapter  4  109 system  in  which  it  is  written  in  different  language  on  different  hardware.  In  this 
thesis,  implementation  issues  are  based  on  the  methods  of  Shapiro  (1983)  which 
can  be  applied  to  Prolog  programs  to  diagnose  three  kinds  of  errors:  termination 
with  incorrect  output,  termination  with  missing  output  and  nontermination.  In  this 
manner,  we  have  chosen  the  error  types  of  the  termination  with  incorrect  output  to 
be  students'  weakness  on  implementation.  Consequently,  in  terms  of 
implementation  in  this  thesis,  it  relates  to  students'  weaknesses  on  writing  prolog 
program  and  termination  with  incorrect  output. 
In  the  case  of  wrong  implementation,  as  seen  in  Figure  4.6,  it  can  be 
missing  the  cut  (!  )  as  shown  on  line  8  of  the  following  example  so  we  indicate 
this  error  as  implementation  weakness  type  1. 
It  is  crucial  to  spot  the  problem  in  the  final  closed  loop.  In  order  to  control 
backtrack,  students  should  make  sure  in  other  cases  that  they  did  add  cut  (!  )  in  the 
appropriate  case  in  their  code.  In  this  manner,  there  is  an  overlap  condition.  In 
general,  it  is  hard  to  identify  test.  Due  to  the  fact  that  generally  using  cut  is  quite 
difficult,  we  look  at  the  simple  cut.  For  a  marker,  we  are  looking  at  case  structure 
for  implicit  test.  In  addition,  we  do  not  look  at  it  in-depth  and  specifically  in  case 
structure  due  to  the  fact  that  our  thesis  does  not  focus  on  only  using  cut 
symbol.  For  this  reason,  we  do  not  look  at  all  scenarios  for  using  cut. 
In  the  case  of  symbol  semi-colon  (;  )  on  line  7  as  shown  in  Figure  4.7,  it 
should  be  changed  to  symbol  comma  ()  instead.  Namely,  if  a  user  uses  semi- 
colon,  in  the  case  of  the  result  of  D>O,  then  the  program  can  find  the  solution  but 
the  real  result  will  be  "No  solution".  Consequently,  we  define  this  symptom  as 
implement  weakness  type  2. 
In  the  case  of  missing  parenthesis  or  wrong  implementation,  from  Figure 
4.8,  it  can  result  in  the  wrong  solution  in  that  the  program  will  calculate  the 
solution  according  to  the  priority  of  operator  (do  '*'  and  T  before  '+'  4-  9)  ý9  ,  also 
there  is  no  warning  or  error  by  compiler.  Hence,  we  call  this  problem 
implementation  weakness  type  3. 
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According  to  software  development  issues  as  discussed  above,  good 
programming  style  can  help  programmers  develop  existing  software;  therefore, 
learning  to  write  good  programming,  students  should  not  only  write  the  correct 
program,  but  their  program  should  also  have  a  good  writing  style  and  be  easily 
readable  by  humans  in  order  to  be  used  to  practice  programming  skills.  Besides, 
the  majority  of  problems  relating  to  computer  programming  issues  are  readability, 
portability,  learnability,  maintainability  (Norvell,  2001).  In  this  manner,  it  is 
significant  to  give  stylistic  feedback  to  students.  Bratko  (2001)  defined 
programming  style  as 
"Programming  style(p.  176) 
...  to  produce  programs  that  are  readable  and  easy  to 
understand,  easy  to  debug  and  to  modify...  some  rules  of  good  style(p.  176-177) 
...  the 
layout  of  program  is  important,  spacing,  blank  lines  and  indentation  should  he 
consistently  usedfor  the  sake  of  readability.  Clauses9  about  the  same  procedure  should 
be  clustered  together;  there  should  be  blank  lines  between  clauses  (unless,  perhaps, 
there  are  numerous  facts  about  the  same  relation);  each  goal  can  be  placed  on  a 
separate  line.  (p.  177).  "  (Bratko,  200  1) 
Concerning  PRAM  (Mansouri  et  al.,  1998),  a  system  for  marking  Prolog  based  on 
Ceilidh  (Foxley  et  al.,  1999)  it  has  various  style  metrics  to  measure  the  style  of 
prolog  programming,  for  example,  comments,  user-defined  identifier,  layout  (e.  g. 
blank  lines,  indentation),  cause.  From  these  styles,  our  thesis  focuses  on  the 
measure  of  layout,  i.  e.  blank  lines  and  indentation. 
It  can  be  seen  from  Figure  4.9  that  this  is  an  example  of  inappropriate  style 
of  program  writing,  in  the  case  of  missing  indentation  of  the  body  of  the  goal 
between  lines  2,3,  and  4.  As  a  consequence,  we  define  this  problem  as  style 
weakness  type  1. 
Figure  4.10,  is  an  example  of  unsuitable  programming  writing  style.  In  the 
case  of  missing  blank  lines  between  the  different  clauses,  i.  e.,  the  end  of  a  clause 
(run/3)  in  line  4  and  the  beginning  of  another  clause  (solve/3)  in  line  5  it  should 
have  another  blank  line  to  separate  these,  thus  we  call  this  weakness  style 
weakness  type  2. 
'  Clauses,  or  Horn  clauses  are  rules,  facts  and  queries.  Rules  are  statements  of  the  form: 
ýB 
,B=,..  -, 
:  B]  where  n  ?:  0.  A  is  the  head  of  the  rule,  Bi's  are  its  body.  Both  A  and  Bi's  are 
goals  ;a  fact  is  a  special  case  of  a  rule  when  n=0.  Facts  are  also  called  unit  clauses  and  a  special 
name  for  clauses  with  one  goal  in  the  body  when  n-I  (Sterling  &  Shapiro,  1986). 
Chap-ter  4  Ti  I As  a  consequence,  it  seems  reasonable  to  conclude  that  we  can  analyse  students' 
weaknesses  in  general  weakness  of  prolog  assignment  into  3  kinds: 
])Design  Issue 
-  Singleton  Variable 
>>  D  1)  First  Upper  case  Letter  for  Variable 
>>  D2)  Variable  has  not  been  used 
-  D3)  Goal  is  not  reachable 
-  D4)  No  existent  goal  called 
2)  Implement  Issue 
-  11)  Missing  Cut  (!  )  in  the  case  of  D<0 
-  12)  Wrong  Distinction  symbol  which  actually  should  be  ',  '  but  user  thinks 
it  is  ';  ' 
-B+S 
-  13)  Wrong  inference  from  the  equation  --jA  due  to  missing  parenthesis 
so  it  should  be  (-B+S)/2A.  If  there  are  no  parentheses,  the  program  will 
calculate  S/2A  before  plus  -B. 
3)Style  Issue 
S  1)  Missing  indentation  of  the  body  of  the  goal 
S2)  Missing  Blank  line 
For  such  classification,  we  can  point  out  the  explanation  students'  weaknesses 
pattern  (Annotate  explanation  of  weaknesses)  in  the  following. 
In  the  case  of  declaration  predicate  Iflnat/0'  and  the  program  never  calling  It  oil  all,  also  there  Is  no  warning  or  error 
by  the  compiler. 
run(A,  B,  Q,  /*I  */ 
D  is  B*B  -  4*A*C,  /*2  */ 
solve(A,  B,  D).  /*3  0/ 
/*  4*/ 
solve(,  , 
D)  1*5 
D<0,  /*6 
write('No  solution),  /*7*/ 
1.  /*8  0/ 
solve(A,  B,  D)  /*9  */ 
D-0.  /*10  0/ 
X  is  -B/  (2*A),  /*I  I  */ 
writce  x-  /*12*/ 
*  *  write(X),  /  13  /  D3 
1.  /*14*/ 
solve(A,  B,  D):  -  1*15*1 
S  is  sqrt(D),  /*160/ 
XI  is  (-B  +  S)  (2*A),  /*17*/ 
X2  is  (-B  -  S)  (2  *A),  /*18*/ 
write('x  I-1,  /*19*/ 
write(XI),  /*20*/ 
ni,  /021*/ 
writeC  and  x2  /*22*/ 
write(X2),  /*23  */ 
n].  /*24*/ 
final:  -  /*26*/ 
write(Igood  bye).  /*27*/ 
Figure  4.2  Design  Weakness  Type  3 
Chapter  4  112 In  the  case  of  no  declaration  predicate  Irinal/01  but  the  user  calls  it,  also  there  is  no  warning  or  error  b  the 
compiler. 
y 
run(A.  B,  Q 
D  is  B*B  -  4*A*C, 
-j-(A  n  nN 
/*2 
1*5*1 
solve(,  D)  /*6*/ 
D<0,  /*7*/ 
write(No  solution),  /*8*/ 
i.  /*9  */ 
solve(A,  B,  D)  /*10 
D-0.  /*11 
X  is  -B/  (2*A),  /*12*/ 
writee  x-  /*13*/ 
write(X),  /*14*/ 
1*15*1 
solve(A,  B,  D)  1*16*/ 
S  is  sqrt(Dj  /*17*/ 
XI  is  (-B  +  S)  (2  *A),  /*18*/ 
X2  is  (-B  -  S)  (2*A),  /*19*/ 
writeex  I-),  /*20*/ 
write(XI),  /*21  */ 
ni,  /*22*/ 
writee  and  x2  -  /*23*/ 
write(X2),  /*240/ 
nl.  /*250/ 
Figure  4.3  Design  Weakness  Type  4 
run(A,  B,  Q  :-  /*1  0/ 
D  is  B*B  -  4*A*C,  /*2 
solve(A,  B,  D),  /*3 
final.  /*4  0/ 
1*5*1 
solve(,  ,  D):  -  /*6*/ 
D<O.  /*7*/ 
write(Wo  solutionj,  /*8*/ 
1.  /*9  */ 
solve(A.  B,  D):  -  /*10 
D-0,  /*I  I 
X  is  -B/  (2*A),  /*12*/ 
writee  x-  /*13*/ 
"I 
writc(X),  /*140/ 
1.  /*15*/ 
solve(A,  B,  D):  -  /*16*/ 
S  is  sqrt(D),  /*17*/ 
XI  is  (-B  +  S)  (2*A),  /*18*,  / 
X2  is  (-B  S)  (2*A),  /*19*1 
Ae  cc 
ni,  /*22*/ 
writeC  and  x2  -  /*23  */ 
write(X2),  /024*/ 
nl.  /*25*/ 
/*26*/ 
final:,  /*27*/ 
te('good  byel.  /*28*/ 
Figure  4.4  Design  Weakness  Type  1 
Chapter  4  113 run(A,  B,  Q  :  -  /*I  */ 
D  is  B*B  -  4*A*C,  /*2 
solve(A,  B,  D),  /*3 
final.  /*4  0/ 
::  ýWU 
_ 
D) 
D<O,  /*7*/ 
write(No  solution),  /*8*/ 
1.  /  9*/  : 
solve(A,  B,  D):  -  /  10 
D=O,  PH 
X  is  -B/  (2*A),  /*12*/ 
writee  x-  /*13*/ 
write(X),  /*14*/ 
1.  1*15*1 
solve(A.,  B,  D):  -  /*16*/ 
S  is  sqrt(D),  1*17*/ 
XI  is  (-B  +  S)  (2*A), 
X2  is  (-B  -  S)  (2*A), 
write('xl  -  1,  /*20*/ 
write(XI),  /*21  */ 
ni,  /*22*/ 
writee  and  x2  1,  /*23  */ 
write(X2),  /*24*/ 
nl.  /*25*/ 
/*26*/ 
final:,  /027*/ 
.  te(good  byel.  /*28*/ 
Figure  4.5  Design  Weakness  Type  2 
run(A,  B,  Q  :  -  /*I  */ 
D  is  B*B  -  4*A*C,  /*2 
solve(A,  B,  D),  /  03 
final,  /*4  0/ 
1*5*1 
solve(,  , 
D):  - 
/*6*/ 
1*7* 
te  No  solution 
ý 
/*R 
solve(A,  H.  D):  -  /*9*/ 
D-0,  /*10 
X  is  -B/  (2*A),  /011 
writee  x.  -  1,  /012*/ 
write(X),  /*13*1 
1.  /*14*/ 
solve(A,  B,  D):  -  101501 
S  is  sqrt(D),  /*16*/ 
XI  is  (-B  +  S)  (2*A),  /017*/ 
X2  is  (-B  -  S)  (2*A),  /*18*/ 
write('x  I-1,  /019*/ 
write(Xl),  /*20*/ 
nl,  /*21*/ 
writee  and  x.  2  /*22*/ 
write(X2),  /*23*/ 
ni.  /*240/ 
/*25*/ 
final:  - 
/*260/ 
write('good  bye).  /*27*/ 
In  the  case  of  the  value  of  D<0,  this  program  will  ask  the  user  to  execute  the  next  predicate  In  which  It  will  execute 
In  the  wrong  case;  therefore  the  user  should  add  the  symbol  cut  (!  )  at  line  8 
Figure  4.6  Implement  Weakness  Type  I 
Chapter  4  114 run(A,  B,  Q  :-  /*I  */ 
D  is  B*B  -  4*A*C,  /*2 
solve(A,  B,  D),  /*3 
final.  /*4 
n) 
write('No  solution),  /*8*/ 
1.  /*9  */ 
solve(A,  B,  D):  -  /010  */ 
D-0,  /*I  I  */ 
12 
X  is  -B/  (2  *A),  /*12*/ 
writee  x-  /*13*/ 
write(X),  /*14*/ 
1*15*1 
solve(A,  B,  D):  -  /*16*/ 
S  is  sqtl(D),  /*17*/ 
X1  is  (-B  +  S)  /  (2*A),  /*18*/ 
X2  is  (-B  -  S)  /  (2*A),  /*19*/ 
writeex  I-  /*20*/ 
write(x  1),  /*210/ 
nl,  /*22*/ 
writee  and  x2  -  /*23*/ 
write(X2),  /*24*/ 
nl.  /*25*/ 
/*26*/ 
final:  -  /*27*/ 
write('good  bye),  /*28*/ 
Figure  4.7  Implement  Weakness  Type  2 
run(A,  B,  Q  :  -  /*1  0/ 
D  is  B*B  -  4*A*C,  /*2  0/ 
solve(A,  B,  D),  /*3 
final.  /*4 
1*5*1 
solve(,  , 
D):  -  /*6*/ 
D<O,  /*7*/ 
write(No  solution),  /*80/ 
/*9  */ 
solve(A,  B,  D):  -  /010*/ 
D-0, 
X  is  -B/  (2*A), 
writee  x-  /*13*/ 
Writc(x),  /*14*/  13 
1.  1*15*1 
solve(A,  B,  D):  -  /*160/ 
S  is  sQrt(T))  /*17*/ 
XI  is  -13  +S/  2*A, 
q  /)*A  7i  R 
/*18*/  A, 
-  X  s- 
write('x  I  -),  /*20*/ 
writc(xl),  /*2  10/ 
nl'  /*220/ 
writcC  and  x2  =  1,  /023  */ 
write(X2),  /*24*/ 
ni.  /*250/ 
/*26*/ 
final:  - 
/*27*/ 
write('good  bye).  /028*/ 
At  line  18,  the  user  should  I  nsert  parenthesis  be  X1  (-B  +  S)  2*A,  and  line  19  should  be  X2  (-B  S)  2*A. 
Because  If  the  user  does  not  do  that  according  to  the  priority  of  the  operator  T  Is  higher  than  1-1,  program  will 
calculate  S/2*A  before  plus  '-B'  at  line  19.  Similarly,  program  will  calculate  -S/2*A  before  minus  I-B'.  *** 
Figure  4.8  Implement  Weakness  Type  3 
Chapter  4  115 L  *1  0/  A  i9  '  *  ý*C, 
4*  B  1*2 /*2 
solve(A,  B,  D),  3  'P/ 
1 
flual  -- 
1*5*1 
solve(,  ,  D)  /*6*/ 
D<O,  /*7*/ 
write('No  solution),  /*8*/ 
1.  /*9  */ 
solve(A,  B,  D)  /*10 
D-0,  /*11 
X  is  -B/  (2*A),  /*12*/ 
writee  x-1,  /*13*/ 
write(X),  /*14*1 
1.1.15.1 
solve(A,  B,  D)  1*  16  */ 
S  is  sqrt(D),  /017*/ 
XI  is  (-B  +  S)  (2*A),  /*18*/ 
X2  is  (-B  -  S)  (2*A),  /*19*/ 
write('x  I-),  /*20*/ 
write(xl),  /*21  */ 
nl,  /*22*/ 
writee  and  x2  /*23  */ 
write(X2),  /024*/ 
ni.  /*25*/ 
/*260/ 
final:  -  /*27*/ 
write('good  bye).  /*28*/ 
User  should  add  Indentation  In  front  of  each  line  of  the  body  of  goal  between  Une  2,3  and  4  about  3  or  4  columnL 
Figure  4.9  Style  Weakness  Type  I 
run(A,  B,  Q  :  -  /*I  */ 
D  is  B*B  -  4*A*C,  /02  *1 
solve(A  R-  TA  *3 
'final. 
(M  I  V"  -4Q 
D  -ý--O, 
-  /*6*/ 
write('No  solution),  /*7*/ 
1.  /*8 
solve(A,  B,  D):  -  /*9 
D-0,  /*10 
X  is  -B/  (2*A),  /*I  I*/ 
writee  x-  /*12*/ 
*  *  write(X),  /  /  13 
1.  /*14*/ 
solve(A,  B,  D):  -  /*15*/ 
S  is  sqrt(D),  /*16*/ 
XI  is  (-B  +  S)  (2*A).  /*  17*/ 
X2  is  (-B  -  S)  (2*A),  /*18*/ 
writcCx  I-1,  /*19*/ 
write(xi),  /*20*/ 
nl'  /021  */ 
writeC  and  x2  /*22*/ 
write(X2),  /*23  */ 
ni.  /*24*/ 
/*25  */ 
final:  - 
/*26*/ 
write('good  bye).  /*27*/ 
User  should  add  a  blank  line  after  line  4  between  goal/  functor/predicate  'run'  and  goal/functor/predicate  'solve' 
Figure  4.10  Style  Weakness  Type  2 
Chapter  4  116 4.6  Pattern  of  Error/Weakness  Message 
In  order  to  transfer  all  attributes  for  generating  a  weakness  message  i.  e.  contents 
of  feedback  messages  to  students.  We  use  prolog  to  analyse  students'  solution 
then  the  output  from  this  process  will  be  the  input  for  creating  the  template  for 
feedback  messages  from  our  system  to  the  user.  In  this  case,  we  use  visual  basic 
because  it  can  communicate  with  prolog.  The  output  from  the  process  of 
analysing  students'  solution  is  considered  from  these  attributes  (in  brackets)  to 
create  the  structure  of  the  feedback  message  explanation,  i.  e.  message 
(WeakType,  StartLine,  EndLine,  VarName,  GoalName,  Arity).  Each  case  will 
appear  either  as  attribute  'VarName'  or  'GoalName'.  There  are  two  levels  of 
explanation  we  suggest.  Level  I  is  provided  by  our  system  directly  i.  e.  default  by 
system.  Another  level  can  be  either  the  example  or  choice  for  TAs  to  choose  in 
order  to  annotate  to  feedback  message. 
4.6.1  The  Pattern  of  feedback  messages  for  Design  Issue 
Level  1:  Tvpe  Dl 
Pesign  Issue  line(  -- 
ý  1:  warning,  [  ariable  namd 
upper-case  letter  in  [  ýoal  na  eV  Oarg  I 
Level  2:  e.  g. 
Warning  :  This  ooks  like  between  line  no.  FS_tar_tI_inR  and  FnTliný 
gj  :  Eý.  riar 
predicate 
Figure  4.11  The  Pattern  of  feedback  messages  for  Design  Issue  Type  1 
Level  1:  Tvpe  D2 
Oesi  ri  Issue]  line  [F  d  line  #  ]:  warning,  not  using  Start  line 
--g] 
Level  2:  e.  g. 
Warning  :  This 
_Iooks 
like  Oesign  Issu  between  line  no.  tart  line  and  Fndli-ný 
H:  ýariabl  e  name  hasn't  been  used  in  predicate  Igoal  nameV 
Figure  4.12  The  Pattern  of  feedback  messages  for  Design  Issue  Type  2 
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Oesign  Issue  I  line  r  FS-t-art-Ii-n-R 
-- 
Fn--dli-n-e-#-O1  ]:  warning,  Fa-r-gl  I  not 
reachable 
Level  2:  e.  g. 
e  no.  and 
hasn't  been  reachable 
Figure  4.13  The  Pattern  of  feedback  messages  for  Design  Issue  Type  3 
Level  1:  Type  D4 
ýjýjjýi7sue  ý  line  [  IStart  lineM  --  ]:  warning,  does  not  exist  [  Eo-`aý 
Larncý  ýarg  I] 
Level  2:  e.  g. 
Warning:  This  looks  like  between  line  no.  ý 
and  Fn--dTi-ný 
M:  the  procedure  of  predicate  ýoal  nam  ýarddoesnot 
Figure  4.14  The  Pattern  of  feedback  messages  for  Design  Issue  Type  4 
4.6.2  The  Pattern  of  feedback  messages  for  Implementation  Issue 
Level  1:  Tvpe  11 
ýmplementation  Issuel  line  Pnd  line  #I  waming,  missing  cut 
in  Igoa  nam4  ýarg 
Level  2:  e.  g. 
Waming  :  This  looks  like  ýImplementation  lssuý  between  line  no.  IStart  lineM  and 
Lnd  lineA  :  no  cut  (!  )  in  predicate  Igoal  nameV  ýard 
Figure  4.15  The  Pattern  of  feedback  messages  for  Implementation  Issue  Type  I 
Level  1:  Tvpe  12 
Vinilementation  Issue]  line  1:  warning,  change  from 
to  ',  '  in  [  koal  nam  ýarg  I 
Level  2:  e.  g. 
Warning:  This  looks  like  ýIrnplernentation  Issu  betweenlineno.  and 
ýnd  line  :  suspect  that  you  should  change  '.  '  to  '.  ' 
Figure  4.16  The  Pattern  of  feedback  messages  for  Implementation  Issue  Type  2 
Chapter  4  118 Level  1:  Tvve  13 
ýImplementation_lfs-su_eý  line  r  IStart  lin  -- 
ýnd  line  #  ]:  warning,  missing 
Level  2:  e.  g. 
parenthesis  0  in  [  Wa-  r-g,,  -  1] 
Waming  :  This  looks  like  ýmplementati_q_n_I-ssu_tý  between  line  no.  FSta-r-t-1-in--eý  and 
ýnd  line  :  susl2ect  that  you  forgot  parenth-esis(  )  for 
operating  the  priority  of  operator  in  predicate  Vo-al 
Figure  4.17  The  Pattern  of  feedback  messages  for  Implementation  Issue  Type  3 
4.6.3  The  Pattern  of  feedback  messages  for  Style  Issue 
Level  I:  Tvpe  Sl 
[S-tvIe--Is-s-u-e-I  line  [  ý-tar-t-I-inR  warning,  no  indentation  in 
Level  2:  e.  g. 
Warning:  This  looks  like  between  line  no.  and  andfine 
Figure  4.18  The  Pattern  of  feedback  messages  for  Style  Issue  Type  I 
Level  1:  Type  S2 
FS-tv-I-e--Is`s-u--eI  line  [  ýtiart-I-in-eý 
-- 
Fn-d-I-in-e7#  ]:  warning,  no  blank  line  before 
Level  2:  e.  g.  7ý  between  line  no.  FSta-r-t  -H-n-e.  -R  and  Warning  :  This  looks  like  [S-ty-le-ls-su 
Figure  4.19  The  Pattern  of  feedback  message  for  Style  Issue  Type  2 
With  regard  to  the  pattern  of  feedback  messages  for  Design/Implement/Style 
Issue  as  above,  the  underlined  phrases  which  appear  in  the  pattern  of  feedback 
messages  in  level  2  is  the  choice  for  TAs  to  choose  from  the  system. 
4.7  Discussion 
Regarding  system  design  in  relation  to  types  of  weakness  messages,  our  system 
can  give  student  feedback  for  each  kind  of  weakness  message.  If  our  system  finds 
each  type  issue  (DI,  D2,  D3,  D4,11,12,13,  S1,  S2,  S3)  more  than  once,  our 
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kind  of  error/weakness  type  and  not  providing  all  the  same  kind  of  type  issue.  To 
put  it  simply,  good  feedback  messages  on  error  type  should  not  be  provided  to 
follow  every  error  (see  Chapter  2).  In  this  manner,  our  system  will  have  a  process 
of  help  to  give  feedback  which  is  scaffolded  by  the  system.  So  far,  classification 
of  students'  weakness/error  from  their  solutions  is  a  part  of  our  case  study.  Yet 
there  are  various  parts  of  this  case  study  that  need  to  be  taken  into  account 
according  to  Chapter  5  through  Chapter  7. 
Due  to  the  fact  that  using  either  indirect  comment  or  polite  comment 
(Graesser  et  al.,  1995)  appears  to  be  useful  for  improving  students'  learning  on 
their  weaknesses,  we  believe  that  teaching  TAs  to  annotate  such  comments  into 
feedback  messages  for  students  on  level  2  can  help  students  improve  their 
leaming. 
Therefore,  good  assistant  systems  should  help  TAs  to  make  good  decisions 
in  which  it  depends  on  the  situation.  Good  systems  should  have  some  choices  for 
TAs  to  help  them  to  recognise  useful  detail  for  feedback  to  students.  Sometimes, 
giving  the  answers  may  not  correspond  to  TAs'  thinking,  resulting  in  thought 
conflict  for  TA's.  This  may  be  an  appropriate  answer  for  system  to  give  TAs  e.  g. 
"This  looks  like  a  style  problem.....  ".  As  TAs  are  adults,  if  they  do  agree  with  the 
systems  suggestion  it  will  be  ok.  Therefore,  our  system  can  consider  what  the  TAs 
can  work  with  as  well  as  using  andragogical  approaches  (see  Chapter  5). 
Furthermore,  they  can  develop  their  skill  for  giving  quality  feedback  by  the 
approach  of  cognitive  apprenticeship  (see  Chapter  5)  in  a  real  world  situation  of 
marking  assignments  in  which  real  time  learning  can  help  TAs  to  learn  well. 
These  approaches  can  help  TAs  to  agree  with  our  systems;  however,  the  worst 
case  scenario  is  TAs  may  give  comments  by  hand  because  our  system  does  not 
provide  all  kinds  of  weaknesses  on  prolog  programming  issues.  Due  to  the  fact 
that  our  system  also  focuses  on  teaching  TAs  to  give  feedback,  classification  for 
all  such  kinds  of  weaknesses  will  be  out  of  the  limit  of  this  thesis.  This  work  does 
not  give  all  details  of  weakness;  nonetheless,  we  aim  to  show  some  kinds  of 
weaknesses  in  order  to  set  the  examples  for  TAs  to  learn  to  give  quality  feedback 
to  students  in  which  this  is  the  main  task  of  this  system.  Even  though  our 
categorisation  provides  only  a  few  examples,  in  fact,  there  are  many  more  of  them 
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research,  yet  other  parts  relate  to  helping  novice  teachers  to  learn  to  give  feedback 
(see  Chapter  5)  e.  g.  if  students  did  something  wrong  in  any  problem  issue  in 
which  the  same  classification  type  is  repeated  many  times,  the  system  will  not 
repeat  the  same  information  in  the  messages.  In  addition,  it  will  tell  TAs  to  decide 
feedback  for  students  e.  g.  "you  might  care  to  know  this  is  not  a  suitable  style  and 
it's  in  over  100  places  ...  what  would  you  like  to  do"  and  the  system  gives  a 
choice  for  TAs  or  "you  are  misunderstanding  using  ...  according  to 
implementation  issue"  or  "TA,  here  is  an  example  of  a  design  issue 
...  singleton 
variable...  ".  Currently  our  system  has  a  template  for  TAs  for  giving  feedback.  We 
should  also  prepare  lists  of  comments  for  the  TAs  to  copy  in  the  feedback-report. 
Providing  module  for  summarising  many  errors  when  students  make  an  error  in 
any  way  could  help  the  TA.  Furthermore,  our  system  should  allow  TAs  to  tailor 
messages  -manage  feedback  message-  in  which  they  associate  the  error/weakness 
according  to  their  decision.  However,  the  system  should  not  leave  TAs  to  spend 
much  time  to  edit  feedback  messages  on  a  number  of  errors.  This  research 
followed  the  basic  idea  of  "make  error  message  or  statement  to  help  TAs  first".  In 
addition,  our  system  also  provides  the  choice  for  TAs  to  recognise  students  who 
have  made  an  error  according  to  our  classification  (design,  implement,  style) 
In  this  thesis,  we  do  not  include  the  problem  of  understanding  issues  in 
classification,  mainly,  because  most  of  those  problems  have  to  be  decided  before 
managing  the  assignment  context,  i.  e.,  we  try  to  avoid  assignment  context  as 
much  as  possible. 
4.8.  Summary 
To  sum  up,  providing  a  framework  with  a  domain  topic  to  analyse  student 
performance  would  have  two  benefits: 
1)  Help  the  TA  to  structure  the  domain  of  feedback 
2)  Help  the  student  to  structure  the  nature  of  programming 
The  advantages  might  be  assumed  to  hold  for  all  TAs  but  not  every  lecturer. 
According  to  our  analysis  of  students'  weaknesses,  we  obtain  three  types  of  error 
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type  we  present  the  pattern  of  providing  error  messages  in  order  to  be  an  example 
of  system  design  of  how  to  help  people  learn  to  provide  quality  feedback  in  the 
rest  chapter,  therefore  the  next  chapter  we  will  take  feedback  design  (see  Chapter 
3)  off  and  use  the  domain  of  our  system  in  this  chapter  to  be  part  of  design  of  the 
scaffolding  system  to  help  the  TAs  learn  to  provide  quality  feedback. 
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Scaffolding  System  Design 
5.1  Introduction 
In  the  previous  chapter  we  described  the  feedback  design  and  this  design  has  now 
been  adopted.  In  this  chapter  we  investigate  several  scaffolding  systems  (e.  g. 
PACT  Geometry  tutor  (Aleven  &  Koedinger,  2000;  Aleven  &  Koedinger,  2001); 
Ecolab  (Luckin  &  du  Boulay,  1999);  SCI-WISE  (White  et  al.,  1999),  etc.  )  and 
adopt  a  number  of  approaches  to  design  a  scaffolding  support  system  to  help  the 
TA  to  give  good  feedback  -  called  McFeSPA  (Metacognitive  Feedback 
Scaffolding  system  for  Pedagogical  Apprenticeship).  The  system  design  is 
founded  on  several  interesting  ideas  based  on  topics  such  as  scaffolding, 
andragogy,  feedback  patterns,  giving  quality  feedback,  and  cognitive 
apprenticeship.  These  notions  are  adapted  to  establish  McFeSPA's  Architecture. 
In  particular,  this  architecture  provides  for  metacognitive  feedback  because  the 
system  will  be  designed  to  provide  prompts,  hints,  and  help  messages  in  order  to 
encourage  the  TA  think  about  how  to  give  good  feedback.  This  chapter  also 
presents:  an  investigation  of  help  design  in  scaffolding  systems;  scaffolding 
design  in  McFeSPA,  design  of  McFeSPA's  behaviour,  McFeSPA's  architecture, 
principles  of  McFeSPA,  context  of  hints,  andragogical  model  for  training  TAs  to 
improve  giving  feedback,  and  contextual  design.  Some  basics  ideas  are  shown  in 
the  following. 
5.2  Help  Design  in  Scaffolding  systems 
In  order  to  support  the  TA  to  provide  good  feedback  to  students,  we  reviewed 
various  scaffolding  approaches  and  analysed  well-known  scaffolding  systems  to 
capture  and  adapt  the  idea  in  each  scaffolding  system  to  be  applied  to  McFeSPA. 
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Scaffolding  is  described  by  Wood,  Bruner,  and  Ross  (1976)  as  "...  controlling 
those  elements  of  the  task  that  are  initially  beyond  the  learners  capability  thus 
permitting  him  to  concentrate  upon  and  complete  only  those  elements  that  are 
within  his  range  of  competence"  (p  9).  Teachers  are  responsible  for  leading  the 
learners  toward  understanding  of  the  task  and  helping  them  develop  their  own 
conception  of  the  task.  This  can  be  done  by  creating  a  balance  between  supporting 
and  challenging  the  user.  Support  can  be  provided  through  scaffolding  and 
challenge  is  provided  through  the  learner's  interest  in  completing  the  task. 
Learners  are  given  opportunities  to  act  like  they  know  how  to  complete  a  task 
before  they  actually  do.  Scaffolding  and  challenge  need  to  be  presented 
holistically  and  in  a  context  that  signals  value  and  usefulness.  In  the  Zone  of 
Proximal  Development  (ZPD),  scaffolding  is  assistance  which  is  a  major 
component  of  the  teaching  activity  (Bruner,  1984).  Scaffolding  is  an  instructional 
tool  that  reduces  ambiguity,  thereby  increasing  growth  opportunities  (Doyle, 
1986).  Scaffolding  developed  to  assist  learners  internalize  information  best  occurs 
in  learning  situations  where  the  learners  have  opportunities  to  communicate  their 
thoughts,  according  to  Roehler,  and  Cantlon  (1996).  From  their  studies,  they 
proposed  the  following  types  of  scaffolding  that  can  be  used  in  the  classroom: 
Offering  explanations 
Inviting  student  participation 
Verifying  and  clarifying  student  understandings 
Modeling  of  desired  behavior 
e  Inviting  students  to  contribute  clues. 
These  are  temporary  supports  which  are  gradually  removed  by  the  teachers.  It  is 
expected  that  these  forms  of  scaffolding  will  be  helpful  to  employ  in  the  design  of 
a  scaffolding  system. 
In  terms  of  Scaffolding  in  the  classroom,  Roehler  and  Cantlon  (1996) 
observed  that  in  the  first  stage  the  teacher  or  knowledgeable  tutor  controls  and 
guides  the  learners'  activities.  Then  both  teacher  and  learners  alternate  to  lead  the 
conversation.  Thereafter,  the  teachers  continue  to  guide  the  learners  emerging 
understandings,  providing  assistance  depending  upon  the  learners'  requirement. 
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full  range  of  responsibility.  In  order  to  apply  this,  a  scaffolding  system  is like  a 
teacher  and  the  scaffolding  system's  user  is  like  a  learner  -referred  to  as  a  TA  in 
this  thesis. 
Recently  scaffolding  designed  for  a  learning  environment  has  mainly  acted 
as  a  support  for  users  to  assist  them  as  they  work  toward  a  learning  goal.  Types  of 
scaffolding  as  discussed  above  might  be  useful  for  classroom  learning,  and  some 
types  could  be  useful  to  apply  for  scaffolding  the  TAs  learning  process  to  give 
quality  feedback  in  the  situation  of  marking  an  assignment.  Not  only  can 
successful  scaffolding  assist  the  learner  by  offering  appropriate  help,  but  also  it  is 
possible  to  withdraw/fade  the  support  when  the  learner  is  ready  (Luckin  & 
Hammerton,  2002).  In  addition,  Jackson,  Krajcik,  &  Soloway  (1998)  categorised 
scaffolding  in  three  ways:  supportive  scaffolding;  reflective  scaffolding;  and 
intrinsic  scaffolding  which  is  implemented  in  TheoryBuilder  together  with 
fading.  They  revealed  that  the  question  of  how  to  design  scaffolding  is  still  open 
even  though  some  combination  of  adaptive  and  adaptable  fading  appears  to  be  the 
most  appropriate  direction  for  future  research.  Randoll  &  Kali  (2002)  also 
categorized  scaffolds  with  regards  to  how  and  where  scaffolds  are  used.  Scaffolds 
can  be  categorised  into  "types"  and  "interfaces".  Types  of  scaffolds  answer  the 
question  "what  does  the  scaffold  help  to  do?  "  -which  are  functional,  process, 
content,  metacognitive,  interpersonal,  and  scaffold.  Interfaces  answer  the  question 
"how  is  the  scaffold  presented  to  the  student?  "  -which  are  stable,  adaptive,  and 
adaptable. 
In  order  to  apply  and  integrate  types  of  scaffolding  in  our  context,  the  work 
was  established  on  a  combination  of  Jackson  et  al.  's  (1998)  approaches  and 
Randoll  &  Kali  (2002)  approaches  which  correspond  with  types  of  scaffolding  in 
electronic  performance  support  systems  (Cagiltay,  2006).  The  types  of 
scaffolding,  scaffolding-interface,  and  scaffold  fading  are  presented  in  Section 
5.3.3. 
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The  idea  of  scaffolding  is  commonly  applied  to  several  artifacts  such  as  a  learning 
environment.  Software  scaffolding  has  been  successfully  employed  within 
educational  technology  to  help  the  learner  whether  they  require  assistance  or  not. 
Recently,  scaffolding  has  begun  to  be  incorporated  as  a  learning  support  tool  in 
educational  software  (see  the  subsections  of  this  section).  There  is  evidence  that 
educational  software  with  extensive  scaffolding  is  more  educationally  effective 
than  software  without  support  (e.  g.  Ecolab  (Luckin  &  du  Boulay,  1999), 
TheoryBuilder  (Jackson  et  al.,  1998)).  Several  systems  were  designed  to  support 
students  to  learn  to  use  the  system  to  achieve  knowledge  in  the  specific  domain. 
These  ITSs  emphasise  help-seeking  and  help  the  learners  learn  but  none  of  these 
systems  offer  assistance  in  giving  feedback.  Each  system  employed  different 
approaches  and  theories  e.  g.  theory  of  cognition  and  learning,  theory  of 
contingent  tutoring,  Vygotsky's  instructional  theory,  etc.  In  this  section  we 
analyse  scaffolding  systems  with  a  view  to  adapting  the  more  relevant  approaches 
in  order  to  design  McFeSPA. 
5.2.2.1  Cognitive  tutors 
The  first  cognitive  tutor  (Anderson  et  al.,  1995)  was  designed  in  the  domain  of 
algebra  based  on  ACT-R  (Atomic  Components  of  Though-Rational),  theory  of 
cognition  and  learning,  and  productive  rule  (learn  from  example),  and  the  level  of 
help  was  controlled  by  the  learners  (help-on  demand).  The  level  of  help  messages 
consists  of 
problem  solving  goal  (a  rule  contributes) 
important  features  of  the  problem  solving  context 
bottom-out  hint  (specific  action  to  be  taken)  and  the  help  messages  that  are 
mostly  error  feedback  messages. 
This  system  allows  the  learners  control  over  help  requests  and  self-explanation  of 
correct  response.  The  limitation  of  the  ACT-R  theory  is  "help  on  demand", 
decisions  made  by  learners  leading  to  difficulties  in  providing  help  (e.  g. 
distinguish  errors,  missing  knowledge,  misconceptions)  and  students  requesting 
too  much  help.  Even  though  this  system  helps  students  learn  algebra  -  rather  than 
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the  level  of  help  and  self-explanation  through  the  use  of  a  glossary. 
5.2.2.2  Contingent  tutoring  systems 
EXPLAIN  (EXperiments  in  PLanning  And  INstruction)  (Wood  et  al.,  1992),  and 
QUADRATIC  tutor  (Wood  &  Wood,  1999)  were  developed  using  the  theory  of 
contingent  tutoring  (which  is  rather  consistent  with  the  ACT-R  theory). 
EXPLAIN's  domain  is  the  tower  of  Nottingham  while  the  domain  of  the 
QUADRATIC  tutor  is  algebra  and  solving  quadratic  equations.  These  systems 
provide  contingent  help  according  to  the  learner's  need  (interaction  between  tutor 
and  learner).  The  tutor  adapts  help  until  students  progress  to  the  next  step  and 
reduce  help  when  the  students  succeed.  There  are  five  levels  of  contingent  help 
(1)  problem  (feedback), 
(2)  quick  vague  cue, 
(3)  less  vague  cue, 
(4)  almost  the  answer 
(5)  the  answer. 
The  limitation  of  the  ACT-R  theory  and  contingent  tutoring  is  "help  on  demand". 
In  contingent  tutoring  the  tutor  decides  the  level  of  help  while  in  cognitive  tutors 
the  learner  makes  the  decisions.  According  to  Wood's  (2001)  findings  from 
QUADRATIC  the  relation  between  domain  knowledge,  help  seeking  and  time  on 
task  should  be  taken  into  account  when  developing  tutoring  systems  to  help  the 
learner  to  learn.  Wood  tries  to  study  self-regulation,  help  seeking  and  learning  use 
for  computer-based  tutoring  systems  in  order  to  develop  the  principle  of  designing 
tools  to  support  learning.  He  stated  that  computer-based  environments  were 
designed  to 
*  determine  a  useful  method  for  use  with  computer-based-models  of 
tutoring 
give  the  means  of  exploring  the  limitation  of  contingency  theory. 
He  argued  that  currently  tutors  cannot  offer  any  guidance  that  is  contingent  upon 
them.  As  a  consequence,  he  affirmed  that  there  are  limitations  that  apply  to 
contingency  theories  for  adaptive  leaming  environments.  Even  though 
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students  to  learn  specific  domain  knowledge,  this  theory  is  worth  considering  in 
terms  of  the  level  of  help  required  to  in  helping  adults  to  learn.  It  could  be  useful 
to  adopt  a  contingent  help  strategy  that  offers  guidance  depending  on  the  TAs' 
performance  coupled  with  a  record  of  previous  help  from  the  system  to  the  TAs  as 
adaptive  help. 
5.2.2.3  PACT  Geometry  tutor 
The  PACT  Geometry  tutor  (Aleven  &  Koedinger,  2001)  was  designed  for  the 
domain  of  geometry.  Help  in  PACT  Geometry  Tutor  consists  of  intelligent  help 
and  unintelligent  help.  Intelligent  help  provides  a  hint  button  that  the  learner  can 
use  to  request  help  when  he/she  is  confronted  with  two  or  more  errors  for  each 
step.  This  help  is  in  the  form  of  on-demand  hints  such  as  adaptable  support  that 
the  user  can  use  to  ask  for  help  when  he/she  requires  it.  Unintelligent  help  is  a  low 
cost  source  of  help  that  the  user  can  request  when  he/she  is  confronted  with  either 
one  error  or  none  in  each  step.  If  the  learner  requests  a  hint  before  the  appropriate 
level  of  required  error  is  reached,  a  reminder  message  appears  that  suggests  that 
the  user  solves  the  problem  by  using  the  glossary  -  this  can  be  referred  to  as  a 
metacognitive  scaffold. 
With  respect  to  a  rational  help-seeking  strategy,  tutors  should  help  the 
learners  learn  to  develop  effective  strategies  for  metacognitive  help-seeking  (e.  g. 
Wood  &  Wood  (1999);  Recker  &  Pirolli  (1992);  Conati  &  VanLehn  (1999)). 
According  to  the  PACT  Geometry  Tutor,  the  learners  rarely  use  the  Glossary,  and 
this  leads  to  them  making  a  number  of  errors.  In  order  to  help  the  leamer  develop 
their  metacognitive  skill,  Aleven  &  Koedinger  (2000)  suggested  that  the  learrier 
should  ask  for  a  Glossary  (lower-cost  source  of  help)  before  requesting  hint  (high 
cost  one).  If  not,  the  learner  does  not  master  the  desired  metacognitive  strategy. 
Later,  in  studying  the  relation  between  help  seeking,  prior  knowledge  and 
learning  outcome,  Aleven  &  Koedinger  (2001)  found  that  the  theory  could  be 
influenced  between  system  control  and  student  control  in  order  to  develop  a 
tutoring  system  with  an  improved  dynamic  balance.  The  result  is  that  the 
influence  of  help-seeking  on  learning  did  not  change  and  the  student  relied  on 
their  prior  knowledge.  This  result  contrasted  with  Wood  &  Wood's  (1999)  result. 
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system  to  help  in  the  appropriate  time  in  order  to  assess  whether  students'  help 
requests  are  appropriate.  For  example,  it  is  not  easy  to  determine  when  a 
particular  step  in  a  particular  problem  at  a  particular  time  has  gone  too  far  beyond 
a  particular  student's  ability. 
The  study  of  the  relationship  between  help  seeking  and  learning  in  order  to 
find  what  influences  students'  help-seeking  behavior  in  using  PACT  Geometry  is 
similar  to  QUADRATIC  even  though  PACT  Geometry's  domain  knowledge  is 
small  scale  compared  to  QUADRATIC's.  The  PACT  Geometry  Tutor  is  a  tutor 
that  provides  a  context-sensitive  hint  between  5-8  levels  of  hints  for  each  step. 
Each  level  of  hints  depends  on  the  leamer's  skill.  As  more  hints  are  given,  so  the 
advice  will  become  more  specific.  When  the  learner  requests  a  hint  at  first,  the 
tutor  starts  at  the  first  (most  general)  level.  It  displays  the  next  level  when  the 
student  makes  a  help-request.  The  PACT  Geometry  Tutor  uses  a  cognitive  model 
that  represents  the  targeted  skills.  Model-tracing  is  used  to  analyse  the  student's 
activities  (Anderson  et  al.,  1995).  The  tutor  also  maintains  a  student  model, 
estimating  the  probability  that  the  student  knows  each  crucial  skill  in  the  model. 
The  model  is  updated,  through  a  process  called  knowledge-tracing,  once  for  each 
step.  The  leamer  can  view  the  estimates  of  skill  mastery  from  the  tutor  in  the  skill 
meter  window  in  the  form  of  a  bar  chart. 
Aleven  &  Koedinger  (2001)  use  their  help-seeking  behavior  model  which 
contains  more  steps  than  Wood  &  Wood's  (1999)  model.  Aleven  &  Koedinger's 
(200  1)  findings  are  consistent  with  those  reported  by  Wood  &  Wood  (1999),  even 
if  not  entirely  the  same,  as  they  concluded  that  ITSs  often  provide  feedback  on- 
demand.  In  addition  they  also  proposed  several  open-ended  questions,  i.  e.  how 
good  are  students  at  making  optimal  use  of  such  help  facilities?  how  does 
students'  help-seeking  behavior  relate  to  the  learning  outcome?  and  how  does 
students'  prior  knowledge  influence  the  relationship  between  help-seeking  and 
leaming?  Their  current  studies  address  these  questions,  and  their  results  could  be 
used  to  design  tutoring  systems.  In  addition,  they  have  an  open  question:  how  can 
their  results  help  students  help  themselves  to  find  a  better  balance  between  system 
control  and  student  control?  It  is  difficult  to  specify  the  requirement  of  help- 
seeking  behavior  (e.  g.  by  quantitative  prediction)  so  they  still  have  to  ask  the 
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There  have  also  been  other  open  questions  "What  is  the  relation  between  tendency 
to  help-seeking  and  learning  outcome  that  Wood  &  Wood  found  (in  the  low  prior 
knowledge  group)  and  their  findings  from  the  high  prior  knowledge  group?  " 
Psychometric  theories  (Hambleton  &  Swaminathan,  1985)  (e.  g.  item  response 
theory)  can  provide  a  metric  on  how  "advanced"  a  student  is  likely  to  be  and  how 
difficult  a  particular  step  (item)  is  going  to  be,  but  this  does  not  deal  with  time. 
Thus,  it  is  very  difficult  to  attempt  to  make  progress  on  help-seeking  which  is  an 
important  element  to  all  kinds  of  learning  and  in  all  domains. 
Although  the  PACT  Geometry  Tutor  tries  to  help  students  learn  and  seek 
help  with  the  system,  the  system  does  not  help  adult  learners  to  give  feedback. 
However,  their  approaches  to  intelligent  and  unintelligent  help  are  worth 
considering  in  terms  of  helping  adults  learn  to  give  improved  feedback. 
5.2.2.4  Ecolab 
Ecolab  (Luckin  &  du  Boulay,  1999)  is  a  software  design  framework  which  was 
implemented  in  a  number  of  versions.  The  evaluation  of  the  design  framework  is 
effective  in  helping  a  single  user  to  learn  about  the  relationships  which  exist 
within  a  food  web.  Three  variations  on  the  Ecolab  theme  were  implemented:  the 
Vygotskian  Instruction  System  (VIS),  Woodsian  Inspired  system  (WIS),  No 
Instruction-intervention  system  (NIS).  Ecolab  was  designed  to  evaluate 
Vygotsky's  instructional  theory  in  software  design.  This  framework  is  broader 
than  the  contingent  tutoring  framework,  with  a  broader  range  of  task  selection 
strategies,  and  a  broader  range  of  strategies  for  dividing  the  responsibility  for 
controlling  the  level  of  hints  and  issues  connected  with  student  modeling.  The 
scaffolding  approaches  contain  graded  help  (5  levels  of  help)  which  provide 
specific  help  for  a  particular  situation  and  activity  differentiation  (3  levels  of 
hints)  which  provides  specific  hints  to  support  the  learner's  activity.  This  research 
does  not  discuss  the  role  of  proactive  help  seeking  on  the  part  of  the  leamer.  The 
results  of  the  three  systems  (VIS,  WIS,  NIS)  are  quite  similar.  Due  to  the  small 
number  of  subjects  in  the  evaluation,  further  future  research  in  the  WIS  system  is 
required  with  a  larger  evaluation  to  determine  what  and  how  to  process.  Even 
though  the  design  framework  was  effective  in  helping  a  single  user  in  the  domain 
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graded  help  approaches  appear  useful  if  they  are  adapted  in  the  design  of  a 
scaffolding  system  to  help  TAs  learn  to  give  feedback  to  students. 
5.2.2.5  SE  Coach 
SE  Coach  (Conati  &  VanLehn,  1999,2000)  is  a  software  design  framework 
which  was  implemented  and  evaluated  in  the  domain  of  learning  from  examples 
through  self-explanation  within  Andes,  a  tutoring  system  that  helps  students  learn 
Newtonian  physics  through  both  example  studying  and  problem  solving.  The 
framework  includes  solutions  to  three  main  problems  in  ITSs: 
1)  Designing  an  interface  that  effectively  monitors  and  supports  self- 
explanation  i.  e.  the  menu-based  interface  that  monitors  student's  attention  and 
provides  structured  prompting  and  scaffolding  for  self-explanation.  The  SE- 
Coach's  menu-based  tools  allow  students  to  justify  a  solution  step  by  describing 
the  domain  rule  from  which  the  step  derives,  in  terms  of 
-  the  preconditions  that  must  be  verified  to  apply  the  rule; 
-  the  results  that  the  rule  application  generates. 
This  description  in  terms  of  preconditions  and  consequences  reflects 
the  SE-Coach's  rule-based  domain  representation,  and  allows  the  system  to 
provide  feedback  for  correctness  based  on  this  representation.  The  SE-Coach 
provides  incremental  support  to  self-explanation  through  three  different  levels  of 
scaffolding.  The  first  level  of  scaffolding  in  the  SE-Coach's  interface  is  provided 
by  a  masking  mechanism  that  presents  different  parts  of  the  example  covered  by 
grey  boxes,  each  corresponding  to  a  "unit"  of  information.  The  second  level  is 
provided  by  the  SE-Coach's  interface  through  specific  prompts  to  self-explain. 
The  third  level  consists  of  menu-based  tools  that  provide  constructive  but 
controllable  ways  to  generate  the  desired  self-explanations. 
2)  Designing  a  student  model  that  allows  the  assessment  of  example 
understanding  from  reading  and  self-explanation  actions.  The  model  of  correct 
self-explanation,  which  is  the  core  structure  of  the  SE-Coach's  expertise,  encodes 
the  knowledge  to  provide  feedback  on  student's  self-explanations.  This  is  used  in 
the  student  model  to  assess  how  the  students'  self-explanations  reflect  example 
understanding  and  it  guides  the  SE-Coach's  tutorial  interventions.  The  SE-Coach 
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reasoning. 
3)  Eliciting  further  self-explanation  that  improves  student's  example 
understanding. 
An  Evaluation  study  of  the  SE-Coach  regarding  the  effectiveness  of 
support  for  self-explanation  during  example  studying  indicates  that  structured 
scaffolding  of  self-explanation  can  be  more  beneficial  at  early  learning  stages. 
Thus  as  students  become  more  proficient  in  the  subject  matter  even  simpler  forms 
of  prompting  can  successfully  trigger  self-explanation.  However  the  empirical 
evaluations  are  fundamental  for  the  development  of  instruction  systems  of  real 
effectiveness  that  were  used  in  the  system. 
Nevertheless,  even  though  the  design  framework  was  effective  in  helping  a 
single  user  in  the  domain  of  learning  from  example  through  self-explanation,  the 
system  does  not  help  the  learner  to  give  help.  However,  providing  a  different  level 
of  scaffolding  appears  useful  if  adapted  in  the  design  of  a  scaffolding  system  to 
help  TAs  learn  to  give  feedback  to  students. 
5.2.2.6  SCI-WISE 
SCI-WISE  is  a  tool  for  fostering  students'  metacognitive  development.  This 
system  combines  cognitive  and  social  aspects  of  cognition  within  a  social 
framework  that  takes  the  form  of  a  community  of  advisors  who  work  together  to 
guide  and  support  reflective  inquiry.  SCI-WISE  allows  students  to  create  and 
represent  types  of  expertise  as  they  work  to  improve  the  advisors.  According  to 
the  investigation  of  the  types  of  social  interaction  and  activities  which  involve  the 
finding  of  support  the  view  of  social  process  as  well  as  cognitive  process,  White, 
Shimoda  and  Frederiksen  (1999)  considered  three  views  of  metacognition.  These 
are 
"knowledge  about  knowledge",  including  knowledge  of  the  form  and 
content  of  cognitive  and  social  expertise  and  when  and  why  such 
expertise  is  useful; 
9  "regulatory  skills",  including  skills  needed  to  employ  sociocognitive 
expertise  e.  g.  planning  and  monitoring  skill;  and 
*  "development  expertise",  including  the  ability  to  reflect  on 
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improve  both  of  these. 
They  have  proposed  the  categories  of  beliefs  for  the  hypothesizer.  An  interesting 
approach  to  apply  in  McFeSPA  is  to  include  beliefs  about 
task  context  and  status; 
prior  interactions  with  the  agent; 
users'  history  and  characteristics; 
users'  mals  and  desires: 
*  agent's  own  goals  and  priorities. 
Help  in  SCI-WISE  contains  helping  students  learn  about  the  advisor's  expertise; 
helping  students  understand  the  nature  of  the  task  being  undertaken;  helping 
students  get  the  task  done;  helping  students  develop  widely  applicable  cognitive 
and  social  skills;  helping  students  learn  how  to  assess,  reflect  on,  and  improve 
their  inquiry  processes.  They  found  that  metacognitive  Reflective-Assessment 
Process  can  help  low-achieving  students  improve  their  metacognitive  skills 
including  understanding  the  purpose  and  steps  of  the  Inquiry  Cycle,  i.  e.  "learning 
how  to  learn".  However,  the  existing  system  is  limited  to  supporting  work  on 
tasks  related  to  scientific  inquiry  and  SCI-WISE  would  be  annoying  and 
confusing  to  the  leamers  in  that  there  are  too  many  agents  who  are 
indistinguishable  from  one  another. 
They  suggested  that  there  should  be  a  pedagogical  advisor  who  can  provide 
the  theories  of  learning  and  coaching  -  i.  e.  pedagogue  could  present  users  with 
pedagogical  principles  like  "give  less  and  less  advice  each  time  so  that  users  learn 
how  to  do  the  task  without  help"  or  "only  give  advice  when  user  say  they  want  it 
otherwise  they  may  get  annoyed  at  being  told  what  to  do  all  the  time.  "  These 
ideas  are  associated  with  scaffolding  and  fading  (by  scaffolding  first  then 
gradually  fading).  In  order  to  support  SCI-WISE  for  reifying  and  testing  its 
theories,  they  also  suggested  that  students  and  their  teachers  could  collaborate 
with  educational  researchers  to  address  some  of  the  difficult  issues  related  to  the 
nature  of  lifelong  learning  skills  and  the  design  of  effective  learning 
environments. 
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single  user  in  the  domain  of  a  Physics  project,  the  system  does  not  help  adult 
learners  to  give  help.  However,  this  system  leads  us  to  consider  how  to  help  the 
TA  think  about  the  knowledge  of  giving  quality  feedback  then  monitoring  their 
expertise  of  how  their  learning  of  giving  quality  feedback  improved.  The  aim  is  to 
help  the  TA  learn  how  to  reflect  on  and  improve  their  feedback  giving  skill 
process. 
5.2.2.7  TheoryBuilder 
TheoryBuilder  (Jackson  et  al.,  1998)  is designed  to  use  an  approach  called  Guided 
Learner  Adaptable  Scaffolding  (GLAS)  in  the  domain  of  building  a  reasonable 
scientific  model  by  creating  relationships  between  selected  objects.  The  system 
has  two  goals: 
e  providing  support  by  program; 
design  and  implement  scaffolding  in  interactive  learning  environments 
(ILEs)  by  supporting  fading  by  the  learner's  understanding  and 
improved  abilities. 
The  learners  can  control  the  fade  scaffolding  by  with  guidance  from  the  system. 
There  are  three  kinds  of  scaffolding  in  TheoryBuilder:  supportive  scaffold 
(guiding  through  subtasks,  coaching  and  modeling  throughout  the  software, 
proving  context-sensitive  help  and  examples);  reflective  scaffold  (eliciting 
articulation  with  forms  and  prompt  for  planning,  explanation,  evaluating); 
intrinsic  scaffold  (multiple  linked  representation  (from  simple  to  advance),  hiding 
complexity  but  providing  advanced  options.  GLAS  was  applied  to  TheoryBuilder 
which  was  implemented  with  a  tool  that  the  researchers  developed  to  support  the 
complex  and  educationally  valuable  task  of  scientific  modeling.  It  supports  fading 
for  each  of  its  scaffolds  under  the  leamer's  controls. 
Although  the  analysis  of  the  data  indicated  the  success  of  the  GLAS 
approach  in  developing  an  adaptable  tool  to  support  the  diverse  and  changing 
needs  of  learners,  the  interface  presents  a  lot  of  options  that  will  initially  confuse 
many  users  who  are  new  to  the  task.  The  "Stop-reminding  me"  button  will  be 
turned-on  every  time  the  user  starts  the  project  (system)  because  the  system  does 
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users  to  choose  the  options  they  want  to  use  will  help  them  tailor  the  interface  in 
ways  that  make  more  sense  to  them. 
Despite  the  system  helping  the  learners  learn  to  create  a  scientific  model,  it 
does  not  help  to  give  feedback.  However,  its  use  of  different  types  of  scaffolding 
is  worth  adopting  for  the  design  of  McFeSPA. 
5.2.3  Discussion  of  help  design  in  scaffolding  systems 
A  number  of  research  projects  are  concerned  with  'on-demand  help'  and  'system- 
initiated  feedback'  (Aleven  et  al.,  2003).  This  is  crucial  to  the  issue  of  how 
learners'  interaction  with  ILEs  is  associated  with  theories  of  leaming  or  tutoring, 
according  to  Aleven  and  colleagues  (2003).  Furthermore,  RenkI  (2002)  suggested 
that  giving  help  in  ILEs  should  emphasize  communicating  domain  principles.  A 
great  deal  of  research  has  underlined  the  use  of  a  multilevel  (or  progressive)  help 
framework;  however,  on-demand  help-systems  differ  as  to  whether  the  learners  or 
the  system  control  the  level  of  help.  Beyond  this  the  help  information  provided  by 
ILEs  is  inadequate  to  help  the  learner  to  decide  whether  to  request  the  help. 
Aleven  et  al.  (2003)  examined  help-seeking  frameworks  that  do  not  include 
certain  concepts  in  psychology  for  explaining  and  developing  the  learners 
activities  associated  with  the  help  given.  They  reported  that,  in  a  number  of 
studies  various  help  procedures  could  allow  waiting  time  before  giving  help, 
asking  questions  of  varying  difficulty  and  complexity,  selecting  respondents  and 
reacting  to  correct  and  incorrect  responses;  however  help  relies  on  various  factors 
such  as  achievement  level,  problem,  grade  level.  Many  of  the  studies  found  that 
students  could  use  help  effectively;  however  they  rarely  chose  to  use  help  (Aleven 
et  al.,  2003).  There  was  clear  evidence  that  help  seeking  behaviors  are  not 
effective  in  Geometry  cognitive  tutors,  according  to  Aleven  and  Koedinger 
(2000).  They  have  analysed  that  most  students  need  the  last  (final)  hints  i.  e.  the 
students  do  not  read  much  of  the  explanation  given  by  the  hint.  Aleven  et  al. 
(2003)  suggested  that  giving  help  on  demand  results  in  better  learning  in  specific 
principles  based  on  examples.  Schworm  and  RenkI  (2002)  found  that  prompting 
for  self-explanations  supports  better  leaming  than  provision  of  instructional 
explanation.  Nevertheless,  Aleven  et  al.  (2003)  revealed  that  providing  on- 
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activity  and  a  decrease  of  learning  outcomes.  They  reported  that  the  evidence  is 
inadequate  to  verify  how  the  detail  of  help  systems  and  task  selection  influence 
help  seeking.  For  this  reason,  they  proposed  that  the  factors  for  use  by  on-demand 
help  lead  to  learning  results,  as  shown  by  Figure  5.1.  The  author  developed  this 
figure  as  ontology  based  on  the  important  and  interesting  keyword  relating  in  the 
factors  of  the  use  of  on-demand  help  and  then  linked  together  "by  hand"  based  on 
Aleven  et  al.  (2003).  Very  few  studies  investigated  the  best  types  of  help  for 
individual  learners.  A  question  then  needs  to  be  asked  concerning:  'What  kind  of 
help  is  most  effective?  '  In  this  sense,  their  studies  are  associated  with  the  number 
of  dimensions  of  the  help  systems  and  the  relevance  to  the  learning  outcome.  In 
the  studies  of  Luckin  and  du  Boulay  (1999),  this  involved  a  number  of  help 
levels;  point  of  students  controls  of  the  levels  and  parameters  of  the  nature  and  of 
the  content  of  the  learners  tasks.  The  result  could  not  conclude  how  differences  in 
learning  outcomes  are  related  to  the  differences  in  the  help  system.  Even  though 
the  systems  we  reviewed  emphasise  help-seeking  for  high  school  students-  rather 
than  for  adults,  it  has  proved  useful  to  study  the  design  of  help  system  influence 
on  learning,  help-seeking  behaviors  (Aleven  et  al.,  2003). 
According  to  Alevcn  et  al.  (2003),  giving  help  may  mean 
*  finding  appropriate  ways  to  diagnose  students'  misconception  in  the 
leaming  process; 
*  identifying  specific  instructional  intervention  (guide  from 
misconception  to  correct  model); 
9  defining  possible  or  frequently  occurring  incorrect  models  or 
misconceptions  in  the  leaming  process;  and 
e  defining  the  knowledge  base  (on-demand). 
They  also  concluded  that 
9  different  instructional  goals  result  in  different  types  of  ILEs  whose 
help  systems  provide  different  types  of  information; 
learners  often  use  help  systems  ineffectively  or  ignore  them  altogether. 
However,  when  they  do  use  help,  learning  processes  and  outcomes 
may  be  substantially  improved; 
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or  in  combination; 
9  different  types  of  help  may  cause  different  types  of  help-seeking 
activities  and  result  in  different  learning  outcomes; 
9  design  -and  learner-  related  factors  interact  in  their  effect  on  help 
seeking  and  learning; 
depending  on  the  learning  context,  the  same  type  of  help  may  trigger 
different  help-seeking  behavior,  which  in  turn  is  related  to  different 
effects  on  learning  outcomes. 
When  students  make  multiple  errors  on  a  step,  they  suggested  that  ILEs  could 
volunteer  help  depending  on  the  balance  between  system-initiated  help  and 
feedback,  and  students-initiated  help.  Different  types  of  learners  need  different 
type  of  help. 
Thus,  design  of  McFeSPA  should  consider  several  parameters  (variables) 
varying  in  levels  of  help  messages,  according  to  the  learner  action  from  using  the 
system.  As  we  know  so  far,  ITSs  support  help-seeking  (providing  on-demand 
help)  but  do  not  help  adult  learners  to  give  feedback.  In  addition,  there  is  little 
research  (empirical  studies)  of  effective  help  seeking  and  learning  with  ILEs  and 
also  no  theoretical  framework  describing  the  useful  design  and  implementation  in 
ILEs  from  a  social  context,  or  computer  science  context,  according  to  Aleven  and 
colleague  (2003).  Therefore,  it  is  useful  to  carry  out  empirical  work  on  the  design 
of  a  help  system  in  helping  TAs  to  give  feedback  by  adapting  the  relevant 
approaches  to  be  applied  in  McFeSPA. 
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Figure  5.1  Duenpen's  ontology  of  factors  of  the  use  of  on-demand  help  based  on  Aleven  et 
al.  (2003)  (contd.  ) 
5.3  Scaffolding  Design  in  McFeSPA 
To  design  scaffolding  in  McFeSPA,  we  present  the  context  of  the  thesis, 
according  to  Figure  5.2.  The  context  involves  employing  a  scaffolding  framework 
to  help  the  teaching  assistants  (TAs)  improve  the  quality  of  their  feedback  giving 
skills  in  the  actual  environment  of  marking  a  programming  assignment.  The 
context  relates  between  a  semi-automated  marking  system  and  the  TA  directly, 
and  with  an  indirect  relationship  between  the  student  and  the  system.  The  system 
design  is  based  on  several  approaches  e.  g.  design  of  framework  by  ITS 
component  (Applications  of  Al  in  Education:  Beck,  Stem,  Haugsjaa,  2002); 
system  interface  by  scenario-based  design  (Carroll,  1995)  and  HCI  design 
(Benyon,  and  Imaz,  1999);  scaffolding  approaches;  andragogical  approaches; 
feedback  patterns;  giving  quality  feedback;  and  cognitive  apprenticeship  adopted 
to  establish  the  McFeSPA's  Architecture. 
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Figure  5.2  Context  of  the  thesis 
number  of  researchers  are  concemed  with  'on-dernand  help'  and  'system- 
initiated  feedback'  (Aleven  et  al.,  2003).  A  great  deal  of  research  emphasises 
multi-level  help  frarneworks  which  are  different  to  on-dernand  help  i.  e.  whether 
the  learners  or  the  systern  control  the  level  of  help.  Aleven  et  al.  (2003)  have 
suggested  that  giving  help  on  dernand  results  in  students'  learning  better.  There 
are  a  number  of  measurements  of  help/scaffold  systems  studied  that  have  different 
kinds  of  effective  help.  However,  the  results  could  not  conclude  how  the 
differences  in  the  learning  outcomes  relate  to  the  differences  in  the  help  systern 
(Aleven  et  al.,  2003).  Most  researchers  report  that  learners  achieve  a  better 
learning  outcome  in  a  scaffolding  environment  (e.  g.  Ecolab  (Luckin  &  du  Boulay, 
1999),  EXPLAIN  (Wood  et  al.,  1992),  SCI-WISE  (White  et  al.,  1999),  PACT 
Geometry  tutor  (Aleven  &  Koedinger,  2000) 
, 
TheoryBuilder).  However,  fading 
in  scaffolding  can  still  be  problematic  as  reported  by  Jackson  and  colleagues 
(1998).  There  is  little  research,  if  any,  in  empirical  studies  of  the  implementation 
of  different  help/scaffold  in  the  ILEs  in  a  computer  science  context.  Thus,  design 
of  a  help/scaffold  system  for  marking  programming  assignments  and  learning  to 
give  feedback  to  Students  could  help  the  feedback  giver  improve. 
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combination  of  Jackson  et  al.  's  (1998)  approaches  and  Randoll  &  Kali  (2002) 
approaches.  Therefore  in  the  following  we  present  the  kinds  of  scaffold  in  three 
different  areas,  types  of  scaffolds,  interface  of  scaffolds,  and  fade  of  scaffolding: 
5.3.1  Types  of  Scaffolds 
Five  types  of  scaffolds  are  designed  in  McFeSPA.  These  are  function  scaffold, 
process  scaffold,  content  scaffold,  metacognitive  scaffold,  and  interpersonal 
scaffold  as  described  in  the  following. 
5.3.1.1  Functional  Scaffold 
Functional  scaffold  can  help  learners  understand  how  to  use  and/or  interpret  the 
software.  It  can  be  achieved  by  applying  explanations  of  representations.  In  terms 
of  offering  explanations  and  inviting  learner  participation,  this  may  be  achieved 
by  way  of  explanation  and  clarification  to  the  TAs  regarding  how  to  use  the  tool. 
Functional  scaffold  in  McFeSPA  can  be  applied  as  an  explanation  of  each  object 
represented  to  each  interface. 
5.3.1.2  Process  Scaffold 
Process  scaffold  can  help  learners  understand  his/her  path  within  the  software  in 
which  it  is  associated  with  supportive  scaffold  (Jackson  et  al.,  1998).  Supportive 
scaffolding  is  support  to  help  the  learner  do  the  task,  rather  like  the  scaffolding 
process  (Randoll  &  Kali,  2002).  Process  scaffold  can  be  done  by  sequencing  and 
history  of  the  TA's  previous  actions  applied  in  McFeSPA.  Process  scaffold  can 
provide  various  functionalities,  including  the  following  activities: 
-  Reading  student's  solution 
-  Analysing  student's  solution  consisting  of  analysis  of  all  error 
types,  analyzing  for  particular  error  type  i.  e.  design/implementation/style 
-  Generating  error  messages  via  default  messages  in  the  case  of 
repeated  types  of  error  messages 
-  Generating  feedback  reports  consisting  of  selecting  a  feedback 
template  (offering  six  choices  of  template  in  which  there  will  be  only  one 
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report  (organising  feedback  after  the  correct  feedback  template  has  been  chosen 
then  allowing  the  TA  to  add  any  part  of  student's  script  according  to  the  TA's 
need  to  temporary  report  or  the  TA  can  provide  the  correct  answer  according  to 
the  incorrect  part  of  student's  script. 
-  Sending  electronic  feedback  report  to  the  student. 
5.3.1.3  Content  Scaffold 
Content  scaffold  can  help  the  leamer  figure  out  an  answer.  Hints  are  the  contents 
that  could  guide  the  TAs  to  process  the  correct  path.  An  example  of  content 
scaffold  to  appear  in  the  help  message  for  each  level  of  help  can  be  seen  in  Figure 
5.4. 
5.3.1.4  Metacognitive  Scaffold 
Metacognitive  scaffold  could  help  TA's  rethink  decisions,  and  it  is  therefore 
associated  reflective  scaffolding  (Jackson  et  al.,  1998).  Reflective  scaffolding  is 
support  for  thinking  about  the  task.  This  type  of  scaffold  can  help  the  leamer  to  be 
aware  of  his/her  own  leaming  through  reflection,  monitoring,  etc.  For  example, 
assessment  of  understanding  "Do  I  know  more/understand  better  now?  ",  progress 
through  the  leaming  process.  In  addition,  metacognitive  process  can  develop 
lifelong  leaming  skills  (White  et  al.,  1999).  In  a  tutoring  system,  this  type  of 
scaffold  could  assess  the  leamer's  metacognitive  process  in  terms  of  skill  meter's 
measurement.  The  design  of  metacognitive  scaffold  in  McFeSPA  is  adopted  from 
PACT  Geometry  Tutor  in  which  the  hints  are  designed  to  encourage  a  general 
metacognitive  strategy  e.  g.  "when  you  do  not  know  something,  use  an  available 
resource,  such  as  the  Glossary,  to  look  it  up.  Look  at  what  kind  of  problem  you 
are  dealing  with,  and  then  look  at  the  Glossary  rules  that  are  relevant  to  that  kind 
of  problem  (p.  294)".  Metacognitive  approach  in  SCI-WISE  inspires  us  to 
consider  how  to  help  the  TAs  think  about  improving  their  knowledge  of  providing 
good  feedback.  The  aim  is  to  help  the  TAs  learn  how  to  reflect  on  and  improve 
their  feedback  giving  skill  process.  This  could  be  done  by  prompting  the  user  to 
add/delete/update  an  error  message  or  give  further  positive  feedback  via  the 
window  provided  in  order  to  reflect  on  the  understanding  of  the  user  for 
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quality  feedback  such  as  feedback  sandwiches).  In  addition,  The  TA  can  view  the 
estimates  of  skill  mastery  from  the  system  in  the  skill  meter  window  in  the  form 
of  a  bar  chart  so  the  measurement  of  the  skill  meter  for  giving  feedback  can  be 
employed  in  McFeSPA  to  help  the  TAs  to  reflect  on  their  actions  as 
Metacognitive  scaffold. 
5.3.1.5  Interpersonal  Scaffold 
Interpersonal  scaffold  can  help  facilitate  social  interaction.  In  particular,  turn 
taking  i.  e.  TAs  can  take  turns  exchanging  messages  with  the  system,  in  addition, 
interpersonal  scaffold  as  intrinsic  scaffolding  for  support  that  changes  the  task 
itself  by  reducing  the  complexity  of  the  task  and  focusing  the  TA's  attention 
(Jackson  et  al.,  1998)  i.  e.  intrinsic  scaffolding  provides  nonnal  and  advanced 
options  for  the  user.  In  other  words,  this  support  includes  providing  options  to 
help  the  TA  make  decisions  in  the  preliminary  stage.  If  s/he  ignores  to  choose  the 
provided  options,  this  would  be  called  fading.  Employing  interpersonal  scaffold  in 
McFeSPA  as  a  dialogue  offer  option  could  help  the  TA  to  request  or  ignore  help 
generated  by  the  system. 
5.3.2  Interfaces  of  Scaffolds 
Scaffold/help  interface  can  be  presented  in  different  forms,  such  as,  text,  graphics, 
and  sound.  A  scaffold  interface  can  be  unchangeable  and  presented  at  all  times 
(stable)  in  order  to  help  the  learner  in  self-explanation,  or  it  can  be  changed  in  two 
general  ways:  adaptable  and  adaptive  (Jackson  et  al.,  1998).  Stable  scaffold  in 
McFeSPA  can  be  achieved  by  employing  a  glossary.  By  providing  a  glossary, 
McFeSPA  allows  the  learner  control  of  self-explanation.  Design  of  stable, 
adaptive  and  adaptable  help  in  McFeSPA,  adapted  from  PACT  Geometry  Tutor 
(Aleven  &  Koedinger,  2000),  consists  of  intelligent  help  and  unintelligent  help.  In 
McFeSPA,  offering  any  guidance  depends  on  the  TA's  performance  and  the 
record  of  previous  help  from  the  system  to  the  TA  as  adaptive  help  but  s/he  can 
accept  help  depending  on  their  need  for  adaptable  help.  The  kind  of  help  in 
McFeSPA,  is  different  from  Help  in  PACT  Geometry  tutor  that  offers  the  hint 
button  to  the  learners  to  control  their  need  of  help. 
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skill  step  regarding  an  inappropriate  answer.  The  specific  hint  advice  increases 
when  the  TA's  action  does  not  follow  the  correct  step.  The  system  starts  at  the 
first  level  and  will  display  the  next  level  even  when  the  TA  is  still  not  on  the  right 
path.  When  the  TA  succeeds  each  step,  the  skill  measurement  of  a  particular 
feedback  given  to  the  students  will  increase  in  the  form  of  bar  chart.  Another  help 
-  unintelligent  help  (using  glossary),  adapted  from  PACT  Geometry  tutor-  can  be 
requested  by  the  TA  when  he/she  is  either  confronted  with  one  error  or  have  had 
no  errors  occurring  for  each  step. 
However,  there  is  evidence  that  users  rarely  use  a  glossary,  which  leads  to  a 
number  of  errors  being  made  (Aleven  &  Koedinger,  2000).  Thus,  our  hint 
messages  include  a  level  that  encourages  the  TA  to  read  the  glossary  when 
required. 
In  order  to  scaffold  the  TA,  adaptive  scaffold  can  be  accomplished  by 
offering  help  from  the  system  according  to  the  TA's  action  whereas  adaptable 
scaffold  can  be  achieved  by  offering  an  option  if  the  TA  needs  scaffolding  by  the 
system.  In  general,  for  scaffold  interfaces,  McFeSPA  adopt  SCI-WISE 
approaches  according  to  White,  Shimoda,  &  Frederiksen  (1999). 
5.3.3  Scaffold  Fading 
McFeSPA  can  be  designed  to  provide  information  and  advice  to  help  the  TA  to 
measure  his/ber  progress.  Once  the  TA  masters  the  knowledge  of  giving  good 
feedback,  he/she  can  withdraw/fade  scaffolding  of  McFeSPA.  There  are  three 
ways  of  fading: 
9  Through  less  use  of  support 
e  Through  student-selected  level  of  supported  use 
e  Through  stopping  immediately  (Guzdial,  1995). 
The  first  way  could  be  if  the  feedback  skill  meter  (any  feedback  type)  is  more 
than  50%  fall  (i.  e.  the  TA  has  nearly  mastered  giving  such  feedback),  then 
McFeSPA  provides  delayed  feedback  of  the  occurrence  of  any  errors  at  that  time; 
if  the  feedback  skill  meter  (feedback  types)  is  equal  or  less  than  half  full,  then  the 
system  offers  immediate  feedback.  The  second  way  could  be  that  the  system 
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level  and  any  times  according  to  his/her  needs.  The  third  way  could  be  that  once 
the  TA  has  mastered  any  kind  of  feedback  giving,  the  system  will  immediately 
stop  giving  help  as  adaptive  fading.  In  other  words,  adaptive  fading  can  be  done 
depending  on  the  TA's  performance.  However;  the  TA  could  do  this  if  s/he  does 
not  need  adaptable  fading  help  from  the  system. 
With  respect  to  the  type  of  scaffolding  mentioned  above,  the  following 
analysis  and  categorization  of  scaffolding  systems  based  on  Randoll  and  Kali 
(Randoll  &  Kali,  2002)'s  criteria  according  to  Table  5.1  is  presented.  These 
systems  provide  help  scaffolding  the  learners  to  learn  in  a  particular  context, 
which  is  not  in  the  context  of  helping  the  feedback  giver  to  give  feedback. 
Table  5.1  Analysis  and  categorization  of  Scaffolding  systems  based  on  Randoll  and  Kali 
(Randoll  &  Kali,  2002)'s  criteria. 
Types  of  scaffolding  Scaffolding-Interfaces  Fade  of 
Systems  scaffo  ding! 
Functi  ...  I  Procas  C..  t.  t  I  Metacoanitive  Stbl.  Adw.  bl,  Ad.  ptWv  Ad.  001.  Adwiv. 
C  i  i  /  ogn  t  ve  (n  a) 
tutors(Anderson, 
1993) 
[Domain: 
Algebral 
Contingent  (n/a) 
Tutoring  (Wood 
&  Wood,  1999; 
Wood,  200  1) 
[Domain: 
I)EXPLAIN(Ex 
periments  in 
Planning  And 
instruction) 
Towerof 
Nottingham 
2)  A  Quadratic 
Tutor 
Ecolab(Luckin,  (n/a) 
1998):  A 
Vygotskian 
perspective  on 
help  (Luckin  & 
du  Boulay, 
1999) 
[Domain:  food 
web  ecology] 
I)VIS 
2)WIS 
3)NIS 
SE  Coach 
(Conati  & 
VanLchn,  1999, 
2000) 
-  - 
SCI.  WITE-  Tn/  a) 
(White  et  al., 
1999) 
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Functionti-  Precas  contmt  Mf.  c.  2.1tiv.  Suble  Ad.  ptable  Ad.  pfl,  e  Adantable  Ads  v 
TheoryBuilder 
(Jackson  et  al., 
1998) 
PACT  (n/a) 
Geometry  Tutor 
(Anderson  et  al., 
1995) 
-  -  -  -  McFeSPA  7  7  7  7  _NT  T_ 
(Kochakomjaru 
pong  et  al., 
2005)  1  1  1  1  1 
According  to  Table  5.1,  McFeSPA  has  both  adaptable  &  adaptive  scaffold 
(adaptable  because  it  allows  the  TA  to  set  a  scaffolding  option  either  on  or  off, 
adaptive  because  it  automatically  pops  up  in  the  case  of  the  TA  selecting  an 
inappropriate  answer.  )  McFeSPA  can  be  designed  to  provide  help  at  the  domain 
level  i.  e.  at  the  level  of  individual  actions.  The  help  becomes  available  when  the 
TA  is  completing  his/her  specific  actions  and  makes  an  error.  McFeSPA  can  be 
designed  to  provide  assistance  in  terms  of  the  adjustment  of  help  according  to  the 
TA's  action. 
5.4  Design  of  McFeSPA7s  Behaviour 
McFeSPA  is  a  computer-support  system  that  helps  the  TA  to  learn  to  give  good 
feedback.  According  to  McFeSPA's  scaffolding  design  above,  McFeSPA's 
features  can  be  identified  by  using  technical  terms  of  behaviour  of  tutoring 
systems  (VanLehn,  2006).  These  terms  consist  of  task  domain,  task,  step, 
'knowledge  component',  'knowledge  event',  'outer  loop',  'inner  loop,  and 
incorrect. 
According  to  (VanLehn,  2006),  the  'task  domain'  means  the  information 
and  skills  being  taught  by  the  tutor.  A  task  means  a  multi-minute  activity  that  can 
be  skipped  or  interchanged  with  other  tasks.  A  step  means  completing  a  task  that 
consists  of  multiple  steps.  Each  step  is  a  knowledge  event. 
'Knowledge  event'  means  a  mental  event.  There  are  usually  several  events  per 
step.  'Knowledge  component'  means  a  'task  domain'  concept,  principle,  rule, 
fact,  etc  that  experts  use  to  accomplish  tasks.  'Outer  loop'  means  that  an  ITS 
behaves  as  if  it  had  an  outer  loop  (iteration)  over  tasks.  'Inner  loop'  means  that  an 
ITS  behaves  as  if  it  had  an  'inner  loop'  over  steps.  Incorrect  means  inconsistent 
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inner  loop,  is  called  an  intelligent  tutoring  system  (VanLehn,  2006).  Thus, 
McFeSPA  can  be  referred  to  as  an  intelligent  tutoring  system  with  regard  to  the 
innerloop. 
5.4.1  Task  domain 
Task  domain  in  McFeSPA  is  giving  good  feedback  with  a  good  feedback  pattern 
according  to  the  students'  programming  script. 
5.4.2  Task 
There  are  several  tasks  that  McFeSPA  needs  the  TA  to  accomplish  for  each 
marking.  For  example, 
-  Task  1:  Giving  the  explanation  of  error/weaknesses  in  problems  from  the  errors 
analysed  by  the  system 
-  Task  2:  Editing  feedback  report 
-  Task  3:  Prioritising  the  issues  for  feedback 
-  Task  4:  Encouraging  TA  to  give  feedback  (e.  g.  immediate  feedback  to 
encourage  the  TA  after  perform  the  right  action) 
5.4.3  Step 
A  Step  is  completing  a  task  with  several  steps  for  each  TA  interface  event.  For 
example, 
-  The  steps  of  task  I  above  can  be  giving  feedback  regarding  explanation  of 
particular  errors/weaknesses  made  by  the  students  in  their  programming 
assignment  (using  knowledge  of  quality  feedback  e.  g.  important  feedback, 
detailed/elaborative  feedback),  and  giving  feedback  with  relation  to  comparison 
of  the  current  student's  errors  with  the  previous  student's  error  (e.  g.  using 
knowledge  of  quality  feedback  e.  g.  feedback  loop,  individual  feedback) 
-  The  steps  of  task  2  above  can  be  giving  feedback  in  terms  of  asking  questions  to 
add  any  questions  into  the  feedback  report, 
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feedback  pattern  by  starting  and  ending  with  'positive  feedback'. 
5.4.4  Knowledge  component 
Knowledge  component  in  McFeSPA  refers  to  the  principles  of  McFeSPA  (see 
Section  5.6)  which  consists  of  rules  for  quality  feedback,  rules  for  feedback 
pattern,  and  rules  for  tutor's  hints 
5.4.5  Knowledge  event 
A  knowledge  event  is  a  mental  event,  i.  e.  if  the  knowledge  component  is  "Before 
giving  the  feedback  loop,  the  marker  should  check  the  history  of  student's  errors", 
if  the  knowledge  event  is  "Because  the  detail  of  current  feedback  does  not 
correspond  with  the  history  of  student's  error,  I  should  check  the  history  of 
student's  error  by  viewing  the  history  of  'student's  error'  interface" 
5.4.6  Outer  loop 
Outer  loop,  in  McFeSPA,  is  the  TA  model  (see  McFeSPA's  architecture  in 
Section  5.5).  Outer  loop  is  to  decide  which  task  the  TA  should  do  next.  Outer  loop 
in  McFeSPA  can  be  designed  with  three  methods.  These  are  display  menu,  fixed 
sequences,  and  Macroadaptation  (Corbett  &  Anderson,  1995). 
5.4.6.1  Display  menu 
McFeSPA  displays  a  menu  (e.  g.  to  select  student's  script)  and  lets  the  TA  select 
the  next  task.  Each  student's  script  has  different  types  and  numbers  of 
error/weakncss  after  the  scripts  were  analysed  by  the  system  to  be  used  in  the  next 
task. 
5.4.6.2  Fixed  sequences 
outer  loop  assigns  a  task  in  a  fixed  sequence  i.  e.  in  McFeSPA,  the  TA  has  to 
select  the  student's  script  first  then  analyse  and  provide  the  explanation  for 
error/weakness  of  the  occurrence  of  each  error/weakness  type,  select  feedback 
template,  generate  feedback  report,  etc. 
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Outer  loop  in  McFeSPA  is  based  on  a  pedagogy  called  macroadaptation  (Corbett 
&  Anderson,  1995).  Macroadaptation  is  defined  as  how  to  present  selected 
knowledge.  Not  only  can  McFeSPA  represent  correct  and  incorrect  knowledge 
components  (i.  e.  out  of  the  solution  path),  but  it  can  also  represent  other  stable 
traits  of  the  TA  such  as  custornization  to  keep  the  TA's  preference  for  verbal 
explanation  (e.  g.  keep  record  of  reftised  help,  accepted  help,  current  hint  of  each 
step,  etc.  ).  For  example  McFeSPA  can  be  assigned  a  task  that  requires  many 
knowledge  components  that  are  already  mastered  by  the  TA  and  just  two 
components  that  are  not  yet  mastered. 
5.4.7  Inner  loop 
The  Inner  loops  are  steps  within  a  task.  The  Inner  loop  in  McFeSPA  contains 
minimal  feedback,  effor-specific  feedback,  hints,  assessing  knowledge,  and 
reviewing  solution. 
5.4.7.1  Minimal  feedback 
McFeSPA  gives  minimal  feedback  to  the  TA  on  a  step  that  remembers  previous 
steps  as  correct.  It  provides  minimal  feedback  on  demand  i.  e.  when  the  TA  clicks 
the  1OK'  button  in  the  right  step  to  the  appropriate  answer  according  to 
McFeSPA. 
5.4.7.2  Error-specific  feedback 
Error-specific  feedback  on  an  incorrect  step  is  provided  by  employing  the 
contingent  help  method  (Wood  &  Wood,  1999)  with  five  levels  of  help.  The 
error-specific  feedback  will  be  provided  according  to  the  TA's  incorrect  step  e.  g. 
help  level  4  of  hint#l:  "This  is  the  2nd  occurrence  of  an  error  of  [type  name]) 
which  the  student  has  been  making  more  than  previously.  You  should  encourage 
the  student  to  avoid  this  error.  Have  another  go,  [TA's  name].  "  (see  Section  5.7). 
5.4.7.3  Hints 
McFeSPA  offers  help  with  fixed  help-giving  policy  when  the  TA  could  not  enter 
a  correct  step  (adaptive  help)  while  the  TA  decides  whether  to  accept  or  refuse 
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TA  according  to  the  TA's  current  action.  Hint  in  McFeSPA  is  based  on  the 
contingent  tutoring  method  with  five  levels  of  help  that  start  from  the  weakest 
hint  which  is  vague  and  ending  at  a  bottom-out  hint  which  is  a  clear  explanation. 
5.4.7.4  Assessing  knowledge 
McFeSPA  assess  the  TA's  knowledge  of  giving  good  feedback  by  representing 
the  skill  meter  of  each  feedback  type  that  the  TA  performed. 
5.4.7.5  Reviewing  solution 
Reviewing  the  TA's  solution  is  the  method  of  giving  feedback  and  hint  between 
steps  during  problem  solving.  McFeSPA  gives  this  after  the  TA  has  submitted  a 
solution 
5.4.8  Incorrect 
When  the  TA  departs  from  a  step,  a  solution  path  of  McFeSPA,  i.  e.  the  TA  does 
not  meet  its  current  instructional  objectives  it  is  considered  incorrect.  McFeSPA 
provides  a  feedback  message  to  the  TA  for  such  an  incorrect  step. 
5.5  McFeSPA  Architecture 
Providing  novices  with  mentors  is  a  sensible  way  of  helping  TAs  to  learn  to  mark 
programming  assigm-nents.  This  is  close  to  the  method  of  providing  cognitive 
apprenticeship  (Collins  et  al.,  1989))  in  Chapter  2,  and  this  is  the  framework  we 
adopt.  Hence  we  require  the  content,  methods,  sequencing,  and  aspects  of  social 
learning  for  designing  McFeSPA10's  architecture  (Metacognitive  Feedback 
Scaffolding  System  for  Pedagogical  Apprenticeship,  see  Figure  5.3).  The 
architecture  of  the  TA  system  is  the  conceptual  diagram  for  scaffolding 
framework  for  provision  of  feedback  on  students'  assignments.  The  design  of 
McFeSPA's  architecture  is  based  on  several  approaches  e.  g.  Andragogical  model 
(Knowles,  1988,1990;  Knowles  et  al.,  1998);  rules  for  tutor  hints  (rule  for 
"  McFeSPA  will  run  in  two  modes  -  scaffolding  on  or  off  -  this  is  done  for 
experimental  reasons  -  see  later  (also  see  Chapter  6-8). 
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1999;  Wood,  Wood,  Cheng,  1999),  help  seeking  and  help  design  (Aleven,  et  al., 
2003);  knowledge  of  feedback  pattern  and  knowledge  of  quality  feedback  based 
on  design  of  feedback  in  Chapter  3;  knowledge  of  scaffolding  (e.  g. 
Hints/Guide/Prompt/Scaffold  information  for  the  right  quality  feedback)  by 
investigating  Heffernan's  (2001)work,  part  of  the  scaffolding  approaches  in 
Ecolab  (Luckin,  du  Boulay,  1999);  knowledge  of  error/weakness  messages  by 
providing  a  list  of  choices  for  the  TA  to  choose,  also  the  TA  can  add/edit/delete 
this  message  based  on  the  types  of  errors  in  Chapter  4;  knowledge  of  individual 
TA  by  using  custornisation  of  the  system  (from  the  interface  and  click  event  that 
the  TA  performs  from  individualized  instruction  (Gagn6,  Briggs,  and  Wager, 
1988)  and  from  the  principle  of  instructional  design). 
Furthermore,  we  diagnosed  TA's  lack  of  experience  in  giving  feedback  (see 
Appendix  A)  to  design  a  model  of  training  TAs  to  give  quality  feedback.  This 
model  consists  of  several  variables  of  giving  feedback  e.  g.  delayed  timer  (from 
the  system),  return  of  voice  e.  g.  "you  did  that  wrong"  how  to  help  TA  giving 
useful  feedback  in  terms  of  what  went  wrong  (-  student  went  wrong)  "Do  you 
think  they  (students)  need  some  positive  feedback",  "why  don't  you  put  this 
first?  ".  The  system  gives  hints  about  giving  feedback,  which  is  received  from  the 
decision  of  the  rule  of  dialogue  response. 
5.5.1  Content 
McFeSPA  has  two  kinds  of  domain  knowledge:  about  feedback  including 
knowledge  of  feedback  patterns,  scaffolding,  and  about  quality  feedback  based  on 
analysis  of  the  level  of  feedback  content  in  Chapter  3;  and  the  programming 
domain  -  including  knowledge  of  errors/weaknesses  as  in  Chapter  4  such  as 
problems  with  program  design,  implementation  and  program  style.  McFeSPA 
also  has  heuristic  knowledge  encoded  as  rules  for  feedback  pattern,  for  providing 
quality  feedback,  tutor's  hints,  and  control  strategies  such  as  dialogue  responses 
required  to  move  to  the  next  stage  depending  on  the  TA's  action. 
-  Knowledge  offeedback  patterns:  (presented  in  Chapter  3)  e.  g.  early  warning, 
positive  feedback  first,  embrace  correction,  etc.  (Eckstein  et  al.,  2002);  knowledge 
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(TC),  response  contingency  (RC)  etc.  -see  Figure  5.4. 
-  Knowledge  of  quality  feedback:  (presented  in  Chapter  3)  e.  g.  quality  feedback 
such  as  positive  feedback,  individual  feedback,  feedback  loop,  important 
error/specific  feedback,  detailed/elaborative  feedback  etc;  Draper's  level  of  giving 
feedback  (Draper,  1999)  such  as  describe  what  was  wrong  (input),  describe  the 
right  answer,  describe  which  section  makes  the  right  answer,  tell  what  the  result 
was  etc.  -  see  Figure  5.4. 
-  Knowledge  of  scaffolding:  we  use  five  levels  of  contingency  as  part  of  the 
scaffolding  process,  ideas  considerably  adapted  from  contingent  help  approaches 
(see  Figure  5.4). 
-  Knowledge  of  errors1weaknesses:  (presented  in  Chapter  4)  we  have  classified 
students'  weaknesses  into  design,  implementation,  and  style  weaknesses  and  in 
sequence  by  the  critical  errors  so  that  the  TAs  have  some  particular  cases  to  help 
them  learn  to  give  quality  feedback  to  students.  In  our  domain  we  have  chosen  the 
design  issue  in  an  unfamiliar  programming  language  as  a  part  of  Prolog  program 
design  (1994).  Implementation  issues  are  grounded  on  the  methods  of  Shapiro 
(1983)  as  we  have  chosen  the  error  types  of  termination  with  incorrect  output  to 
be  students'  weakness  on  implementation.  PRAM  (Mansouri  et  aL,  1998)  has 
various  style  metrics  to  measure  Prolog  programming  style.  We  currently  only 
measure  blank  line  and  indentation  -  i.  e.  measurement  of  layout.  In  future  work 
we  would  include  more  stylistic  features  (more  details  about  knowledge  of 
errors/weaknesses,  see  Chapter  4). 
-  Rules  for  feedback  pattern:  These  rules  (presented  in  Section  5.6)  will  be 
provided  alongside  the  rules  for  tutor's  hints.  For  example,  if  the  TAs  provide  a 
feedback  pattern  -not  an  appropriate  one  according  to  McFeSPA,  positive 
feedback  is  given  first  such  as  "feedback  sandwiches",  while  organizing  the 
feedback  then  McFeSPA"  provides  different  levels  of  help  to  scaffold  the  TAs. 
-  Rules  for  quality  feedback:  These  rules  (presented  in  Section  5.6),  applying  to 
all  error/weakness  types  diagnosed  by  McFeSPA,  will  be  provided  alongside  the 
"  McFeSPA  exemplifies  the  feedback  pattems  which  are  to  be  leamed  by  the  TA. 
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the  feedback  report.  For  example,  if  an  important  error  is  found  automatically  for 
a  second  time  -  for  example,  an  error  occurs  which  is  the  same  as  an  error  found 
in  the  previous  assignment  -  and  there  is  more  than  one  error,  then  if  the  TA  does 
not  provide  quality  feedback,  McFeSPA  will  provide  a  hint  (the  hint  will  be  one 
of  five  levels  of  help  and  the  hint  will  be  terminated  when  the  TA  performs  the 
right  action  or  refuses  the  help-offer). 
-  Rulesfor  tutor's  hints:  These  rules  (presented  in  Section  5.6)  employ  five  levels 
of  contingent  help  from  the  "knowledge  of  scaffolding"  database  and  provide 
incremental  support  to  self-explanation  through  different  levels  of  scaffolding 
based  on  contingent  help  approaches.  These  rules  are  applied  alongside  the  rules 
for  providing  feedback  for  particular  error/weakness  types.  We  have  defined  a 
number  of  solution  paths  for  providing  a  feedback  message  to  help  TAs  learn  to 
provide  quality  feedback.  For  example,  suppose  Al  is  a  path  providing  only  the 
error  line  number  and  brief  error  message.  In  this  case,  if  McFeSPA  diagnosed 
that  the  current  error  found  is  the  I"  error  of  any  particular  error  type,  from  the 
student's  profile,  but  the  TA  still  selects  Al  then  five  levels  of  help/hint  are 
provided  from  level  I  to  level  5;  however,  it  is  unnecessary  to  provide  all  levels  of 
help.  If  the  TA  selects  the  right  solution  while  the  hint  message  is  being  processed 
then  the  next  level  of  help  will  be  terminated  according  to  the  TA's  action. 
-  Rulesfor  dialogue  response:  These  rules  (presented  in  Section  5.6)  provide  the 
responses  from  McFeSPA  to  remind  the  TAs,  for  example  "don't  do  so  much"  or 
"don't  spend  a  lot  of  time  on  reworking  the  analysis  of  the  solution",  and  so  on. 
5.5.2  Methods 
The  Scaffolding  approach  involves  helping  the  learners  to  succeed  in  a  way  that 
they  could  not  accomplish  on  their  own  (e.  g.  the  Zone  of  Proximal  Development 
(ZPD)  (Vygotsky,  1978)).  Scaffolding  means  providing  support  to  allow  the 
learner,  the  TAs  here,  to  think  for  himself/herself.  Furthermore,  McFeSPA  is  like 
a  tool  for  enculturating  the  TAs  into  the  thinking  pattern  of  experts.  In  addition, 
instructional  scaffolding  is  an  effective  way  to  help  the  TAs  accomplish  discrete 
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when  their  needs  or  interests  lie  in  improving  their  learning.  To  design  teaching 
methods  for  helping  the  TAs,  we  have  selected  a  scaffolding  approach  together 
with  andragogical  approaches  (Knowles  et  al.,  1998)  and  design  principles  of 
McFeSPA  (see  Section  5.6),  helping  them  to  acquire  an  integrated  set  of  cognitive 
and  metacognitive  skills  through  the  process  of  observation  and  guided  and 
supported  practice.  We  have  also  opted  to  implement  fading  within  McFeSPA. 
This  encourages  the  TAs'  autonomy  for  both  carrying  out  an  expert  problem 
solving  process  and  defiming  or  formulating  the  problems  to  be  solved  when  they 
become  'masters'.  In  reference  to  methods,  they  were  also  proposed  as  McFesPA's 
approaches  in  Section  5.2.1. 
5.5.3  Sequencing 
We  have  selected  a  principle,  increasing  diversity,  for  guiding  the  sequencing  of 
learning  activities  to  accommodate  the  development  of  strength  in  problem- 
solving.  It  means  the  TAs  can  apply  the  approach/skill  of  giving  quality  feedback 
to  any  course  of  assignments  marking  based  on  their  experience. 
5.5.4  Social  Learning 
The  following  two  important  characteristics  of  the  social  aspects  of  learning  have 
been  selected;  situated  learning  -  this  is  interpreted  as  learning  to  give  quality 
feedback  in  the  situation  of  marking  real  assignments.  In  our  case,  the  TA  is  like 
an  apprentice  who  can  learn  in  the  context  of  their  application  to  realistic 
problems:  leaming  within  a  culture  focused  on  and  defined  by  expert  practices 
(e.  g.  situated  cognition  (Brown  et  al.,  1989),  legitimate  peripheral  participation 
(Lave  &  Wenger,  1991),  and  situated  leaming  in  adult  education  (Stein,  1998)). 
We  believe  that  the  cognitive  apprenticeship  framework  is  useful  for  training  TAs 
to  give  quality  feedback.  Although  both  students  and  TAs  are  expected  to  benefit 
from  the  approach,  the  focus  of  the  work  is  on  supporting  TAs.  This  involves 
both  helping  the  TAs  to  be  efficient  and  helping  the  TAs  to  learn  about  quality 
12  Adult  learner  is  a  term  used  to  describe  any  person  socially  accepted  as  an  adult  who 
is  in  a  learning  process,  whether  it  is formal  education,  informal  ]earning,  or  corporate-sponsored 
learning.  (from  htti):  //cncvclor)cdia.  thcfrecdictionary.  com,  accessed  on  I  st  January  2007) 
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for  the  TAs  who,  like  adults,  have  little  time  to  learn  anything  while  engaged  in 
marking  students  scripts.  Although  the  implementation  of  scaffolding  is difficult 
(Chee,  1995),  scaffolding  techniques  have  been  implemented  effectively  in  a 
number  of  systems  (e.  g.  Ecolab  (Luckin  &  du  Boulay,  1999)).  We  have  chosen  to 
work  on  the  problems  faced  by  TAs  in  the  realistic  situation  of  marking 
programming  assignments  for  large  classes  and  providing  feedback  on  the 
students'  errors.  The  TAs  are  likely  to  be  inexperienced  in  giving  feedback  even  if 
they  have  excellent  programming  skills. 
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U According  to  Figure  5.3,  when  the  TA  obtains  the  students  solution  from  the 
interface  of  the  system,  then  the  system  analyses  the  students'  solution  based  on 
the  rule  of  error  or  weakness  pattern  by  using  the  knowledge  of  weakness  or  error 
types.  Thereafter,  the  system  annotates  error  or  weakness  patterns  and  sends  them 
to  the  TA  model.  In  this  stage  the  system  allows  the  TA  to  add/update/delete 
further  weakness  messages  beyond  the  system.  And  this  module  will  compare 
each  student  weakness  from  their  previous  and  current  weaknesses  in  order  to 
relay  this  information  to  the  TA  to  provide  appropriate  feedback  to  the  student. 
For  each  student,  the  system  will  only  go  back  to  review  previous  weakness  2 
times  because  the  system  allows  resubmission  of  assignments  only  twice  (e.  g.  the 
student  may  ask  the  TA  "Is  that  good  enough  to  submit?  "  then  the  TA  provides 
quality  feedback  to  the  students  with  some  questions  (see  Table  3.2  in  Chapter 
3)).  Therefore,  considering  the  TA,  they  would  mark  any  same  that  are  the  same 
no  more  than  3  times.  The  TA  module  stores  some  information  that  the  TA  does 
and  this  module  will  provide  the  information  for  reflection  by  the  TA  in  terms  of 
voice  messages,  for  example  "doesn't  do  very  much  or  doesn't  spend  a  lot  of  time 
on  reworking  of  the  Analysis  of  solution,  and  so  on".  This  module  depends  on 
reflection  time  for  the  TA.  It  also  employs  knowledge  of  feedback  patterns  and 
knowledge  of  quality  feedback  for  the  TA  to  organise  the  feedback  before 
generating  the  feedback  report  to  the  student.  Whilst  providing  feedback, 
information  is  processed  between  the  Communication  model,  which  uses  the  rules 
for  Dialogue  Response  and  the  Andragogical  Model,  which  consists  of  the  rules 
for  tutor's  hints,  and  the  rules  for  feedback  pattern.  The  Andragogical  model 
utilises  three  knowledge  bases  which  are  the  knowledge  of  scaffolding,  the 
knowledge  of  quality  feedback,  and  the  knowledge  of  feedback  pattern  in  order  to 
scaffold  the  TA  to  provide  quality  feedback. 
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Note:  RC:  Response  Contingency,  TC:  Topic  Contingency 
Figure  5.4  Knowledge  of  scaffolding:  rive  levels  of  contingent  help  in  McFeSPA 
5.6  Principles  of  McFeSPA 
McFeSPA's  architecture  in  the  previous  section  presents  an  overview  of  system 
design.  This  section  shows  the  low  level  view  of  the  system  design.  We  also  use  a 
mechanism  of  condition-action  rules  for  deciding  what  the  principles  of 
McFeSPA  are  according  to  the  following.  In  order  to  complement  the  design  of 
McFeSPA,  we  define  algorithms  for  increasing  the  measurement  of  the  skill  meter 
(see  Appendix 
5.6.1  Rules  for  Quality  feedback 
We  propose  the  pattern  of  giving  an  error  feedback  message  in  phase  2  (see 
Chapter  6)  in  which  this  includes  employing  quality  feedback,  according  to  our 
three  rules  in  Figure  5.5.  These  rules  belong  to  design  error  type,  implementation 
error  type,  and  style  error  type  (see  Chapter  4).  The  system  will  encourage  the  TA 
to  provide  quality  feedback  according  to  these  rules. 
The  explanation  of  technical  tenns  in  the  bracket  is  described  in  the  following. 
{Individual  feedback):  (concerned  with  intrinsic  &  extrinsic  -  for  extrinsic  e.  g. 
"very  good"  as  a  positive  feedback),  keeping  students'  history  on 9  how  do  they  correct  -e.  g.  how  many  praise  words  e.  g.  excellent,  very 
good,  well  done- 
9  thinking  about  students'  incorrect  responses-  which  error  have  they 
ever  made/haven't  repeated/repeated  errors 
{Important  error):  depends  on  1)  Individual  difference  (learner's  knowledge)  2) 
Timing  of  feedback  (time  response);  concern  about  quantity  of  feedback  (e.  g.  do 
not  give  too  many  comments  or  to  every  error  message  for  the  same  error  type;  in 
our  design  the  system  assists  the  TA  to  give  important  errors  to  the  learner). 
(Elaborative/Detailed  feedback):  explanation  why  the  answer  is  right/wrong 
{Individual  difference):  it  contains  more  effectiveness;  thinking  about  the 
learners'  feeling  (e.  g.  student's  performance  on  their  history's  errors;  include 
learner's  name;  avoid  writing  the  same  comment). 
(Asking  key  question):  The  TA  can  provide  questions  to  the  students  according 
to  their  current  errors  and  their  history  of  errors  (e.  g.  What  problems  are  you 
having?  (e.  g.  "go  back  to  check  your  work")  What  are  you  going  to  do  next?  (e.  g. 
"tell  me  how")  How  did  you  do  it?  (e.  g.  "What  would  make  this  better?  ")  Why 
did  you  do  it  in  that  way?  Can  you  explain  this  in  your  own  words?  Explain  why 
you  believe  that  your  answer  is  correct  or  wrong?  What  did  we  learn  in  the  class 
about  this  particular  topic?  ).  However,  providing  only  a  key  question  is 
inadequate  because  there  might  be  no  explanation  of  what  to  do  about  the  key 
question.  Thereby,  the  system  can  encourage  the  TA  to  provide  such  questions 
alongside  providing  a  hint.  In  addition  to  ELAWAR's  algorithms,  they  can  be 
applied  in  the  systems  hint  message.  Those  are 
1)  What  is  the  key  error? 
2)  What  is  the  probable  reason  the  student  made  this  error? 
3)  How  can  you  guide  the  students  to  avoid  error  in  the  future? 
4)  What  did  the  students  do  well  that  could  be  noted? 
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individual  feedbackl  (allow  TA  to  add  more 
details  to  student's  profile  to  keep  student's 
record) 
Rule  U:  If  there  are  many  errors  (for  each  assignment,  same  type  of  error  more  than  once,  effors 
generated  by  the  system) 
Then  Provide  (Important  errorl  &  (ElaborativelDetailed  feedbackj 
Rule  1.2:  If  there  is  an  error  (generated  by  the  system)  then  Provide  (ElaborativelDelailed  feedback) 
Rule  1.3:  If  there  is  no  error  (generated  by  the  system)  then  the  system  asks  the  user  to  think  jAsking  ke 
question) 
Rule  1.3.1:  If  the  TA  needs  to  add  error  message  (further  the  system) 
Then  the  system  provides  (hint)  (e.  g.  What  is  the  key  error?  ) 
Rule  2:  If  the  TA  is  marking  NOT  the  first  error  found  (same  error  Me)  Then  (Thinking  about  student's 
actionlIfIndividual  feedbackl  (allow  TA 
add  to  more  details  to  student  'S  profile  to 
keep  student's  record) 
Rule  2.1:  If  there  are  many  errors  (for  each  assignment,  same  type  of  error  more  than  once  ,  errors 
generated  by  the  system  to  compare  with  the  previous  assignment) 
Rule  2.1.1:  If  the  error  type  same  as  previous  assignment  (generated  by  the  system) 
I  Then  Provide  (Important  errorl  +  ýýedbqck  loopl  +  [Individual  feedAack  & 
(BriefDefailed  feedbackl 
Rule  2.2:  If  there  is  an  error  (generated  by  the  system) 
Rule  2.2.1:  If  the  error  type  is  same  as  previous  assignment  (error  generated  by  the  system) 
Then  Provide  (BriefDetailed  feedback)  +  [Feedb"k  1oQp)  +  [Individual  feedback) 
Rule  2.3.  If  there  is  no  error  (generated  by  the  system)  then  the  system  asks  the  user  to  think  (Asking  ke 
question) 
Rule  2.3.1:  same  as  Rule  1.3.1 
Rule3:  (Say  nothing):  If  the  TA  prefers  (say  nothing)  and  this  is  not  the  first  error  then  OK  (allow  the  TA  (say 
nothing)) 
Else  prompt  the  TA  to  provide  other  type  of  quality  feedback 
Note:  each  assignment  can  be  the  same  assignment  but  resubmit 
Figure  5.5  Rules  for  quality  feedback  In  McFeSPA 
(Feedback  loop):  if  the  learners  have  not  improved  their  learning  in  the  next 
assignment  then  the  markers  should  collect  all  given  feedback  for  the  next 
assignment  e.  g.  "This  is  the  2nd,  3rd,  ...  same  error  found;  hopefully,  next  time 
you  could  improve  your  script  to  avoid  this  type  of  error" 
(Brief  Detailed  feedback):  this  is  like  a  short  feedback  message,  which  does  not 
explain  enough  details  about  the  error. 
{Say  nothing):  don't  put  any  message  detailing  the  error  found  in  the  feedback 
message. 
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Chapter  2. 
5.6.2  Rules  for  Feedback  Pattern 
To  help  TAs  in  providing  quality  feedback,  the  rules  for  feedback  pattern  will  be 
provided  alongside  the  rules  for  tutor's  hints  (see  Section  5.6.3).  We  propose  two 
rules  for  feedback  pattern: 
Rule  1:  If  the  TA  selects  the  best  template  to  generate  the  feedback  report  the  first 
time,  the  measurement  of  'positive  feedback'  will  be  increased.  The  appropriate 
feedback  template  is  via  feedback  sandwiches  i.  e.  giving  either  'negative 
feedback'  or  error  messages  between  two  'positive  feedback'  messages. 
Rule  2:  If  the  TA  provides  'positive  feedback'  (for  a  feedback  sandwich),  the 
measurement  of  'positive  feedback'  will  be  increased.  For  example,  the  starting 
detail  and  the  ending  detail  of  a  feedback  sandwich  should  be  'positive  feedback' 
not  'negative  feedback'. 
5.6.3  Rules  for  tutor's  hints 
To  support  the  TAs  with  hints,  the  rules  for  tutor's  hints  use  five  levels  of 
contingent  help  from  the  "Knowledge  of  scaffolding".  These  rules  will  be 
provided  alongside  the  quality  feedback  rules  and  feedback  pattern  rules.  Each 
hint  provided  will  increase  the  amount  of  specific  advice  and  only  one  level  of 
help  will  be  displayed  at  any  one  hint  time.  The  help  could  reflect  the  TAs 
thinking  in  their  action  (Sch6n,  1983).  We  propose  seven  rules  for  tutor's  hints  as 
follows. 
Rule  1:  If  the  TA  doesn't  give  a  feedback  message  to  students  to  avoid  errors  that 
the  students  made,  for  example  more  errors  of  the  same  kind  than  before;  same 
number  of  errors  of  the  same  kind  as  before;  less  errors  of  the  same  kind  as 
before.  Then  the  system  provides  a  hint  to  the  TA  (i.  e.  contingent  help)  and  the 
measurement  of  'individual  feedback'  and  'feedback  loop'  will  not  be  increased. 
Rule  2:  If  the  TA  doesn't  give  a  feedback  message  to  students  to  avoid  errors  that 
the  students  made  the  Ist  time,  then  the  system  provides  a  hint  as  contingent  help 
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not  be  increased. 
Rule  3:  If  the  TA  doesn't  give  'detailed/elaborative  feedback'  the  I"  time  the 
error  is  found  to  be  made  by  a  student.  Then  the  system  provides  a  hint  as 
contingent  help  to  the  TA  and  the  measurement  of  'detailed/elaborative  feedback' 
will  not  be  increased. 
Rule  4:  If  there  are  a  number  of  the  same  kinds  of  error  found  whether  such  errors 
happened  the  I`  time  or  not  but  the  TA  doesn't  give  a  feedback  message  as 
'important/specific  feedback'  and  indicate  to  the  TA  that  there  are  more  errors 
like  this.  Then  the  system  provides  a  hint  as  contingent  help  to  the  TA  and  the 
measurement  of  'important/specific  feedback'  will  not  be  increased. 
Rule  5:  If  the  TA  doesn't  select  a  good  template  to  generate  the  feedback  report 
the  first  time.  Then  the  system  provides  a  hint  as  contingent  help  to  the  TA  to  help 
him/her  select  a  good  feedback  template  for  generating  feedback  report  and  the 
measurement  of  'positive  feedback'  will  not  be  increased.  (The  good  feedback 
template  is  giving  feedback  sandwiches,  giving  either  'negative  feedback'  or  error 
messages  between  two  'positive  feedback'  messages) 
Rule  6:  If  the  TA  doesn't  provide  the  right  student  name  on  the  feedback  report. 
Then  the  system  provides  a  hint  as  contingent  help  to  the  TA  to  help  him/her  give 
'individual  feedback'  with  regard  to  giving  the  right  student's  name  from 
student's  marking  script  in  the  feedback  report  and  the  measurement  of 
'individual  feedback'  will  not  be  increased. 
Rule  7:  If  the  TA  doesn't  provide  'positive  feedback'  (of  feedback  sandwiches) 
with  regard  to,  for  example,  the  starting  detail  of  'positive  feedback';  the  ending 
detail  of  'positive  feedback';  the  positive  detail  of  the  starting  'positive  feedback'; 
the  positive  detail  of  the  ending  'positive  feedback'  in  the  feedback  report.  Then 
the  system  provides  a  hint  as  contingent  help  to  the  TA  to  help  him/her  give 
$positive  feedback'  and  the  measurement  of  'positive  feedback'  will  not  be 
increased. 
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To  help  the  TAs  provide  quality  feedback  in  a  short  period  of  time  with  giving 
help/suggestion  to  help  the  TA  think  about  their  performance,  we  propose  the 
following  rules  for  dialogue  response. 
Rule  1:  If  the  TA  repeats  taking  into  account  the  analysis  of  the  student's  solution 
(e.  g.  clicking  the  analysis  button  several  times)  of  the  same  student  more  than 
three  times  in  one  minute,  then  the  system  provides  a  help  message  to  the  TA  (e.  g. 
"doesn't  do  very  much  or  doesn't  spend  a  lot  of  time  on  reworking  of  the 
Analysis  of  solution,  and  so  on"). 
Rule  2:  If  the  TA  repeats  taking  into  account  generating  of  final  report  (e.  g. 
clicking  the  general  final  report  several  times)  for  the  same  student  more  than 
three  times  in  one  minute,  then  the  system  provides  a  help  message  to  the  TA  (e.  g. 
"doesn't  do  very  much  or  doesn't  spend  a  lot  of  time  on  the  reworking  of 
generating  the  final  report,  and  so  on"). 
5.7  Context  of  Hints 
The  previous  section  illustrates  the  low  level  view  of  McFeSPA's  design.  In  this 
section,  we  propose  the  context  of  hints  employed  in  McFeSPA.  Currently,  we 
provide  12  hints,  12  different  contexts  for  which  contingent  help  is  available,  in 
the  main  context  of  learning  how  to  provide  quality  feedback.  The  contexts,  the 
purposes,  and  the  forms  of  the  hint  for  all  hints  in  McFeSPA  in  the  current  version 
can  be  seen  in  Table  5.1. 
Table  5.1  Contexts,  purposes,  and  forms  of  the  hint  for  all  hints  In  McFeSPA  (excerpted 
from  Appendix  D) 
Hint 
Context  of  Hint  Purpose  of  Hints  Form  of  Hints 
No. 
I  When  the  student  has  Help  the  TA  to  give  a  Level  1:  "Are  you  absolutely  sure? 
made  more  errors  of  feedback  message  to  an  Try  again,  [TA's  Name].  " 
the  same  kind  than  individual  student  who 
Level  2:  "Good,  but  it  is  possible  to 
previously.  has  made  more  errors  of 
improve.  Try  again,  [TA's  name].  " 
the  same  kind  than 
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No. 
Context  of  Hint  Purpose  of  Hints  Form  of  Hints 
previously  to  avoid  errors  Level  3:  "Look  for  the  meaning  of 
with  regard  to  student's  'Feedback  loop'  in  the  glossary. 
error  history  from  Have  another  go,  [TA's  narne].  " 
student's  profile  i.  e.  help 
Level  4:  "This  is  the  2  nd  occurrence 
the  TA  to  give  'individual 
of  an  error  of  [type  name])  which  the 
feedback'  and  'feedback 
student  has  been  making  more  than 
loop'. 
previously.  You  should  encourage 
the  student  to  avoid  this  error.  Have 
another  go,  [TA's  name].  " 
Level  5:  "The  right  answer  is  the  2d 
choice  which  gives  you  a  good 
'Feedback  loop'.  " 
5  When  the  student  has  Help  the  TA  to  explain  Level  1:  "Are  you  absolutely  sure? 
made  a  particular  more  detail  feedback  i.  e.  Try  again,  [TA's  name].  " 
error  for  the  I'  time  help  the  TA  to  give 
Level  2:  "Thinkl  What  makes 
'detailed/elaborative 
'Detailed/Elaborative  feedback' 
feedback' 
good?  Have  another  go,  [TA's 
name].  " 
Level  3:  "Look  for  the  meaning  of 
'Detailed/Elaborative  feedback'  in 
the  glossary.  Have  another  go,  [TA's 
name].  " 
Level  4:  "It  would  be  better  to 
provide  'Detailed/Elaborative 
feedback'  the  first  time  (of  this  type 
error  found).  Have  another  go,  (TA's 
narne].  " 
Level  5:  "The  best  answer  which 
gives  you  a  good  'Detail/Elaborative 
feedback'  should  be  the  'Yes'  option 
-provide  'Detailed/Elaborative 
feedback.  " 
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No. 
Context  of  Hint  Purpose  of  Hints  Form  of  Hints 
6  When  there  are  a  Help  the  TA  not  to  give  Level  1:  "Are  you  absolutely  sure? 
number  of  the  same  too  many  comments  or  to  Try  again,  [TA's  narne].  " 
kinds  of  error  found  every  error  message  i.  e. 
Level  2:  "Think!  What  makes 
whether  such  errors  help  the  TA  to  give 
'Important/Specific  feedback'  good? 
happened  for  the  I  st  'important/specific 
Have  another  go,  [TA's  name].  " 
time  or  not  feedback' 
Level  3:  "Look  for  the  meaning  of 
'Important/Specific  feedback'  in  the 
glossary.  Have  another  go,  [TA's 
name].  " 
Level  4:  "It  would  be  better  to 
provide  'Important/specific 
feedback'  (of  this  type  error  found) 
only  once.  Have  another  go,  [TA's 
name].  " 
Level  5:  "The  best  answer  which 
gives  you  a  good  'Important/Specific 
feedback'  should  be  the  'Yes-  just 
once'  option  -provide 
'Important/Specific  feedback'  only 
once.  " 
7  When  the  TA  does  Help  the  TA  to  select  the  Level  1:  "Are  you  absolutely  sure? 
not  select  the  appropriate  feedback  Try  again,  [TA's  narne].  " 
"feedback  sandwich"  template  for  generating 
Level  2:  "Good,  but  it  is  possible  to 
template  which  is  feedback  report.  The 
"  improve.  Try  again,  [TA's  nanie]. 
when  the  error  appropriate  feedback 
message  is  between  template  is  giving  Level  3:  "Think!  What  makes 
two  positive  feedback  sandwiches,  'Positive  feedback'  good?  Have 
feedback  messages  giving  either  'negative  another  go,  [TA's  name].  " 
feedback'  or  error 
Level  4:  "Look  for  the  meaning  of 
messages  between 
'Positive  feedback'  in  the  glossary. 
'positive  feedback'  i.  e. 
Have  another  go,  [TA's  name].  " 
help  the  TA  to  give 
'positive  feedback'  Level  5:  "The  best  feedback  is  the 
error  message  between  two  'Positive 
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Context  of  Hint  Purpose  of  Hints  Form  of  Hints 
No. 
Feedback',  select  upper  rightmost 
button  -  that  is  the  best  feedback 
pattern.  " 
Giving  hint#1-4  is  aimed  to  help  the  TA  to  consider  an  individual  student  with 
regard  to  the  student's  error  history  from  their  profiles;  this  is  associated  with 
providing  a  'feedback  loop'.  Giving  hint#  9-12  is  aimed  to  help  the  TA  to 
consider  detail  and  position  for  giving  'positive  feedback'  (of  feedback 
sandwich).  Giving  hint#5-8  has  different  contexts  and  purposes  of  each  hint  (see 
Appendix  D).  There  are  similar  forms  of  hints  but  the  contexts  and  purposes  are 
different.  We  are  aware  that  a  later  version  could  be  improved  and  the  language 
used  and  the  systematics  could  be  changed.  Our  first  version  is  aimed  to  provide 
12  hints  to  test  usability.  In  the  current  version,  some  details  of  levels  of  hints  had 
been  changed  according  to  the  suggestions  of  evaluators  in  the  usability 
evaluation  in  Chapter  7  (see  Appendix  1).  All  details  of  the  levels  of  help  of  each 
hint  can  be  seen  in  Appendix  D.  In  later  versions  the  number  of  hints  can  be  either 
decreased  or  increased  from  the  current  amount  of  hints  depending  upon  the  TAs' 
response. 
5.8  Andragogical  model  for  training  TA  improving  giving 
feedback 
In  order  to  design  a  help-giving  feedback  system  to  support  the  TAs,  who  are  like 
adults  as  mention  earlier,  in  learning  to  give  feedback  and  to  help  them  improve 
giving  feedback,  we  need  to  take  into  account  adult  learning  theory.  Knowles 
(1988;  Knowles,  1990)  defined  andragogy  as  'the  science  and  art  of  helping  an 
adult  to  learn.  He  defined  five  elements  of  the  learning  process: 
9  the  concept  of  the  learner 
9  the  role  of  the  learner's  experience 
*  readiness  to  learn 
e  orientation  to  learning  and 
9  motivation. 
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which  focuses  more  consistently  upon  learning  of  children. 
Andragogy,  helping  adults  learn,  is  based  on  a  different  set  of  beliefs.  Adults 
learn  better  when  their  needs  and  interests,  life  experience,  self-concepts,  and 
individual  differences  are  taken  into  account.  There  are  six  core  principles,  as  a 
basic  theory  underpinning  adult  learning,  which  were  developed  by  theorists 
(Knowles  et  al.,  1998).  The  design  of  the  scaffolding  feedback  system  is  based  on 
these  principles  with  regards  to  helping  adults  learn.  These  are: 
1)  Adults  are  motivated  to  learn  as  they  experience  needs  and  interests  that 
learning  will  satisfy  so  the  TAs,  will  be  motivated  to  learn  how  to  improve  giving 
feedback  by  using  McFeSPA  when  they  want  /  need  to  improve  their  feedback 
giving  skills. 
2)  The  learning  environment  is  characterised  by  physical  comfort,  mutual  trust 
and  respect,  mutual  helpfulness,  freedom  of  expression,  and  acceptance  of 
differences.  Consequently,  the  learning  environment  of  McFeSPA  will  be 
satisfied  when  McFeSPA  has  improved  all  usability  problems  according  to  the 
TAs'  suggestion. 
3)  The  learners  perceive  the  goals  of  the  learning  experience  to  be  their  goals. 
Adults'  orientation  to  learning  is  life-centred.  Hence,  the  TAs  who  used 
McFeSPA  will  satisfy  the  system  when  the  TAs  know  what  McFeSPA  will  help 
them  learn  and  help  to  improve  their  weaknesses  of  giving  some  kinds  of 
feedback  and  can  give  better  feedback  to  the  students. 
4)  Adults  have  a  deep  need  to  be  self-directing.  The  learners  accept  a  share  of 
the  responsibility  of  planning  and  operating  a  learning  experience,  and  therefore 
have  a  feeling  of  commitment  toward  it.  The  learners  participate  in  the  activity  of 
the  learning  process.  Thus,  the  TAs  who  intend  to  improve  giving  feedback  will 
concentrate  on  giving  feedback  and  try  to  learn  to  use  McFeSPA  to  gain 
knowledge  of  giving  better  feedback  as  much  as  s/he  can. 
5)  Experience  is  the  richest  source  for  adults'  who  are  learning.  Accordingly, 
McFeSPA  could  help  the  experienced  TA  to  learn  to  give  improved  quality 
feedback  faster  than  a  novice  TA. 
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learners.  McFeSPA  could  help  the  TA  improve  giving  better  feedback  when  the 
process  of  giving  feedback  in  marking  programming  assignments  is  similar  to  the 
real  situation  of  marking  and  the  system  provides  help  to  the  TA  to  overcome  any 
difficulty  of  using  the  system.  Therefore,  rules  for  tutor's  hint  in  principles  of 
McFeSPA  (see  Section  5.6.3)  could  help  the  TAs  conquer  any  obstruction  while 
using  the  system. 
5.9  Contextual  Design 
To  help  learning  to  give  feedback,  the  system  supports  the  teachers  to  learn  to 
give  feedback  to  students  in  which  the  contextual  design  can  be  designed  as  per 
the  flowchart  in  Figure  5.7.  As  can  be  seen  from  figure  5.7,  first  of  all,  the  system 
analyses  the  student's  solution  by  using  the  design/implement/style  analyser  that 
retrieves  facts  from  three  knowledge  domains  of  error/weakness  according  to 
Figure  5.6.  These  knowledge  domains  will  be  decided  by  the  weight  of  error. 
Then  all  errors  will  be  sorted  together  to  be  the  input  to  the  next  stage.  After  the 
system  receives  the  input  file  of  all  error/weakness  from  the  analysis  stage,  then  it 
will  go  to  the  process  of  annotate  summary  of  all  kinds  of  error/weakness 
messages.  After  that  the  system  goes  to  the  process  of  annotated  quality  feedback 
(e.  g.  'Detailed/Elaborative  feedback',  'Important/Specific  feedback',  'Feedback 
loop',  'Individual  feedback')  upon  which  the  TA  makes  a  decision  or  requests 
help  from  the  system.  This  is  followed  by  the  process  of  annotated  feedback 
pattern  upon  the  TA's  decision  or  help  offer  from  the  system.  There  after  it  goes 
to  the  process  of  annotate  weakness  message  with  detailed  feedback.  At  this  stage, 
the  TA  can  add/manage  any  error  message  beyond  the  system.  The  next  step  is  to 
organise  and  prioritise  weakness/error  state  for  each  problem.  Finally,  it  is  the 
process  of  generating  feedback  report  and  sending  an  e-mail  to  the  student.  All 
processes  after  obtaining  the  output  of  analysers  can  be  done  by  the  TA  himself  or 
with  the  support  of  the  scaffolding  system. 
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5.10  Summary 
Various  scaffolding  systems  have  been  employed  in  different  context/domains. 
McFeSPA  is  another  such  scaffolding  system  that  adopted  several  approaches  that 
enabled  it  to  be  designed  as  a  scaffolding  system  to  help  TAs  in  giving  good 
feedback  to  students  and  at  the  same  time  to  improve  given  feedback.  The  design 
of  the  leaning  environment  of  McFeSPA  is  the  design  of  the  process  of  using  the 
system  till  achieving  the  final  task  -  i.  e.  there  are  several  cases  which  lead  to 
several  outputs  and  there  is  only  one  appropriate  final  solution  that  is  the  right 
answer  of  each  case.  McFeSPA  is  an  assistant  system  that  provides  contingent 
hints  leveled  from  I  to  5  for  a  particular  situation  depending  on  the  TA's  skill. 
The  hint  increases  by  offering  a  greater  amount  of  specific  advice.  If  the  TA  uses 
the  system  with  scaffolding  and  the  TA  does  not  follow  the  system  solution  path, 
the  system  will  automatically  produce  a  popup  help-offer  which  starts  at  hint  level 
I  (after  the  TA  has  logged  into  the  system)  to  ask  the  TA  whether  he/she  needs 
any  help  from  the  system.  If  the  TA  requests  help  at  first,  McFeSPA  will  display 
the  next  level  of  hint  when  the  TA  is  still  out  of  the  system's  solution  path. 
Nevertheless,  carefully  'Phrasing  feedback'  in  each  contingent  hint  is  important. 
If  the  feedback  is  not  phrased  well,  the  TA  my  not  accept  the  feedback  i.  e.  help 
messages  may  distract  the  TA  if  he/she  does  not  understand  or  becomes  frustrated 
with  them.  We  believe  McFeSPA  represents  a  new  genre  of  software  that  allows 
the  users  to  express  their  metacognitive  ideas  and  sociocognitive  practices  as  they 
undertake  complex  tasks  -  depending  on  students  errors;  however,  the  problem  in 
designing  McFeSPA  is  determining  a  good  method  for  representing  ideas  about 
Chapter  5  169 how  to  carry  out  the  feedback  report,  how  to  scaffold  them,  and  how  to  monitor 
either  their  progress  or  performance.  In  the  next  chapter  we  draw  out  the  scenario- 
based  scaffolding  system  to  elaborate  on  the  environment  for  using  McFeSPA. 
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Scenario-Based  Scaffolding  System  Design 
6.1  Introduction 
In  the  previous  chapter,  we  described  the  design  of  the  scaffolding  system.  In  this 
chapter  we  consider  the  scenarios  in  which  the  scaffolding  system  is  to  be  utilised 
in  order  to  develop  the  interface  design,  and  ensure  that  the  interface  is  usable 
(see  Chapter  7).  In  the  following,  we  present  the  design  structure,  the  origin  of 
scenarios,  building  scenarios,  design  principles  for  using  scaffolding,  using 
scaffolding  for  different  TA  needs,  and  the  design  of  the  content  alongside 
scaffolding. 
6.2  Design  structure 
Requirement  engineering  and  usability  engineering  are  essential  parts  of  software 
development,  which  are  brought  together  in  scenario-based  approaches. 
Accordingly,  in  order  to  design  a  scaffolding  system  we  found  that  the  scenario- 
based  approach  is  a  potential  methodology  to  help  either  designers  or  analysts  to 
reuse  or  redesign  a  system  according  to  the  users"  concern.  Scenarios  can  be 
represented  in  a  way  that  is  accessible  to  both  TAs  and  designers  providing  an 
effective  tool  for  communication  for  both  groups  (Carroll,  1995).  Carroll  & 
Rosson  (1992)  noted  that  detailed  scenarios  establish  a  narrative  theory  of  the 
artifact  in  use.  The  benefit  of  usage  scenarios  is  that  they  can  be  generated  and 
developed  "even  before  the  situation  they  describe  has  been  created"  in  which 
use-scenarios  can  be  the  principal  design  representation  of  an  artifact  (Carroll  & 
Rosson,  1992)  in  the  design  of  various  tools  (Carroll,  2000). 
In  creating  a  state-of-the-art  system,  designing  TA  training  requires  a  set  of 
TA  interaction  scenarios,  documentation,  and  a  usability  test.  Scenarios  are  used 
"  Users  in  McFeSPA  are  either  novice  teachers  or  novice  lecturers  or  novice  teaching 
assistances  (TAs)  or  novice  tutors. 
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(1995)  taxonomy  of  the  natural  event  empirically.  Besides,  in  software 
engineering,  implementation  of  the  application  functionality  can  be  supported 
directly  by  a  scenario-based  analysis.  Using  a  scenario  can  help  people  better 
understand  and  provide  better  use  of  documentation  and  training  if  users  are  in  the 
context  of  the  task  that  they  need  to  achieve.  Scenarios  also  provide  a  framework 
for  evaluation  of  the  functionality,  usefulness,  and  usability  of  the  system  (2002). 
Scenarios  help  us  to  design  the  context  aspects  of  the  system.  In  order  to  carry  this 
out  we  adopt  Randoll  &  Kali's  (1992)  approaches  to  design  principles  for  the  use 
of  scaffolds  (see  Section  6.5).  Thus,  this  chapter  basis  the  design  on  the 
methodology  of  Carroll  &  Rosson  (2000)  as  well  as  a  combination  of  scaffolding 
approaches. 
In  this  thesis,  we  divided  our  design  into  three  levels  which  consists  of. 
9  high  level  or  abstract  level  or  contextual  level; 
o  schemata  level; 
*  low  level  or  prototype  level. 
In  the  high  level  description  of  the  system,  we  have  selected  a  scenario 
approach  to  generate  the  contextual  description  of  the  system  because  such 
approaches  pertain  to  the  psychological  design  rationale  of  an  artifact-in-use  in 
terms  of  causal  schemas  -claims-  under  the  scope  of  a  basic  task  usage  situation. 
Regarding  the  schemata  level,  we  ground  our  work  on  the  cooperative  evaluation 
approach.  For  the  low  level,  we  apply  HCI  approaches  to  implement  the  prototype 
which  is  described  in  Chapter  7. 
6.3  Origin  of  Scenario-Based  Approaches 
According  to  Carroll  (2000)  scenarios  can  come  from  ethnographic  field  studies, 
participatory  design,  reuse  of  prior  analyses,  scenario  typologies,  theory-based 
scenarios,  technology-based  scenarios,  and  transformations,.  The  scenarios  used 
for  the  design  of  McFeSPA  are  derived  from  ethnographic  field  studies,  scenario 
typologies,  and  transformation  according  to  the  following. 
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Ethnographic  field  studies  are  derived  by  the  observer  who  builds  the  ontology  of 
the  agent,  goals,  actions,  events,  obstacles,  contingencies  and  outcomes  from 
scratch.  Examples  of  such  an  ontology  can  be  seen  from  the  following  questions. 
-  What  events  occur  in  the  domain?  (e.  g.  TAs  are  marking  assignments  and 
giving  feedback  to  the  students,  etc.  ) 
-  What  types  of  roles  do  people  play?  (e.  g.  TA  as  a  novice 
marker/lecturer/tutor) 
-  How  do  people  do  the  work  together?  (e.  g.  Usually  TAs  mark  an 
assignment  alone-  Individual  working) 
-  What  action  do  they  take?  (e.  g.  read  student's  solution,  give  quality 
feedback,  etc.  ) 
-  What  are  the  common  obstacles  in  achieving  the  goal  and  action?  (e.  g. 
TAs  may  not  have  much  experience  in  providing  any  new  error  messages  for  the 
system,  however  this  is  not  the  main  obstacle.  In  addition  TAs  may  take  some 
time  in  the  preliminary  state  of  learning  to  use  the  system  until  they  gain 
experience  and  then  they  do  not  need  any  help  from  the  system.  ) 
-What  depends  on  what?  (e.  g.  error  messages  depend  on  student's  scripts) 
-  What  sorts  of  variations  occur  in  actions  and  events,  and  with  what 
consequence?  (e.  g.  support/  help/  hint/  prompt/  scaffold  from  the  system  to  help 
the  TAs  to  give  quality  feedback.  The  level  of  help  depends  on  the  TAs  action  and 
his  progress.  ) 
-  What  are  the  typical  and  significant  outcomes  that  occur  in  the  domain? 
(e.  g.  feedback  report  to  the  students) 
it  would  appear  that  these  studies  are  good  for  discovering  "exotic"  error 
scenarios. 
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The  way  to  support  scenario  reuse  is  to  identify  categories  or  types  of  scenarios 
and  domain  -called  scenario  typologies.  There  are  six  categories  of  scenario 
typologies  -a  typology  of  user  concern  (see  Section  6.4.2);  however,  this  may  be 
useful  for  designers  who  work  in  a  particular  domain  e.  g.  educational  technology 
for  classrooms.  Scenario  typologies  consist  of  Orienting  to  appropriate  goals  (e.  g. 
orienting  to  the  novel  task  situations,  identifying  and  analysing  appropriate  goals); 
Interacting  with  the  environment  opportunistically;  Searching  under  a  description 
(e.  g.  looking  for  the  menu  item  that  will  allow  the  TA  to  create  the  feedback 
report);  Following  procedures;  Seeking  and  using  explanations  (e.  g.  finding  the 
meaning  of  quality  feedback  from  the  glossary);  Reflecting  upon  and  crafting 
one's  own  work. 
0  Transformations 
Scenario  transformation  is  to  support  hypothetical  "what  could  go  wrong"  lines  of 
reasoning.  It  is  to  change  points  of  view  and  ask  how  each  scenario  would  appear 
to  another  actor.  In  addition,  it  is  the  exchange  of  the  tools  and  other  task  objects 
occurring  in  a  given  scenario  with  another  set  of  tools  and  objects  (easy  to 
criticise  and  easy  to  improve).  Scenario  transformation  in  this  research  was 
adopted  to  build  the  interface  (see  Chapter  7)  and  some  interfaces  were  changed 
according  to  the  evaluators'  and  participants'  suggestions  (see  Appendix  I). 
6.4  Building  Scenarios 
Building  scenarios  by  employing  the  scaffolding  approach  (see  Section  5.2.1, 
Chapter  5)  requires  an  empirical  approach,  analytic  approaches,  and  design 
situations  while  the  TA  is  marking  assignments  with  a  semi-automated  marking 
system.  We  will  explore  these  further  below. 
6.4.1  The  Empirical  Approach 
This  approach  is  basically  derived  from  general  problems  that  arise  with  a  given 
task  as  it  is  currently  carried  out  based  on  observation,  investigation,  or 
Chapter  6  176 interviews.  This  refers  to  the  task-artifact  cycle  -ontology  of  HCI,  as  shown  in 
Figure  6.1. 
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Figure  6.1  The  task-artifact  cycle 
The  current  tasks  for  McFeSPA  are  obtained  from  both  the  investigation  in 
Chapter  2  and  from  the  interview  based  questionnaire  survey  of  three  lecturers 
and  two  teaching  assistants  (see  Appendix  A).  Thus,  the  requirements  of 
McFeSPA  are: 
-  ftedback  designed  to  encourage  the  TA,  for  example,  encouraging  the 
TA  to  provide  feedback  patterns  and  quality  feedback  to  the  student  (e.  g. 
'individual  feedback',  'important  feedback',  'positive  feedback',  etc.  ).  For  finiher 
details  see  "Scenario  of  Contingent  support  depending  on  the  TA's  action"  in 
Section  6.4.3.5  for  more  details. 
-  support  for  showing  errorhveakness  in  problems,  for  example,  a  design, 
implementation  or  style  problem,  see  phase  2  in  Section  6.4.3.2,  and  "Scenario  of 
Contingent  support  depend  on  the  TA's  action"  in  Section  6.4.3.5  for  more 
details. 
-  support  for  prioritising  the  issues  for  feedback  i.  e.  TA  can 
organise/dominate  feedback  message,  see  phase  3  in  Section  6.4.3.3  for  more 
details. 
-  supportfor  editingfeedback  report,  for  example,  help  TAs  change  some 
information  in  the  feedback  report,  see  phase  3  in  Section  6.4.3.3  for  more  details. 
-  the  provision  of  contingent  support,  for  example,  the  support  system 
itself  depends  on  the  given  situation  in  learning  to  give  feedback.  Contingent 
help/suppOrt  is  a  kind  of  scaffolding.  In  addition,  the  role  of  scaffolding  is  giving 
feedback  from  the  system  to  the  TA  (e.  g.  the  system  may  tell  the  TA  when  given 
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"Scenario  of  Contingent  support  depending  on  the  TA's  action"  in  Section  6.4.3.5 
for  more  details. 
-  The  value  of  the  system  for  givingfeedback  that  comprises  a)  conditional 
factor  for  feedback  pattern  (see  "Scenario  of  Contingent  support  depending  on  the 
TA's  action"  in  Section  6.4.3.5  for  more  details),  b)  feedback  organisation,  see 
phase  3  in  Section  6.4.3.3  for  more  details. 
-  In  order  for  McFeSPA  be  considered  an  intelligent  system,  a  few  rules 
can  be  added  for  giving  quality  feedback,  see  "Scenario  of  Contingent  support 
depend  on  the  TA's  action"  in  Section  6.4.3.5  for  more  details. 
6.4.2  The  Analytic  Approach 
The  analytic  approach  involves  organising  the  collected  scenarios  by  using  the 
theory  of  scenarios.  Scenarios  can  be  classified  by  multiple  levels  of  abstraction, 
which  are  derived  from  the  user's  concerns.  With  regard  to  the  typology  of  user 
concerns  of  McFeSPA  as  usability  requirements,  we  present  the  typical  scenarios 
in  Figure  6.2  and  Figure  6.27.  For  each  scenario  -interacting  with  the 
environment  -  we  pay  attention  to  our  characteristics  of  quality  feedback. 
6.4.2.1  Orienting  to  appropriate  goals 
Encouraging  the  TA  to  pay  attention  in  his/her  performance  can  be  done  by 
offering  orienting  to  appropriate  goals.  For  example, 
When  the  TA  decides  to  organise  feedback,  there  will  be  a  feedback  template,  offered  as  a  feedback 
sandwich,  which  consists  of  six  choices;  however,  only  one  choice  is  the  right  answer  which  is  the 
appropriate  feedback  pattern  to  provide  to  the  student.  If  the  TA  does  not  choose  the  right  one,  a 
scaffolding  message  pops  up  with  five  levels  of  help.  The  choices  are: 
Choice  1,  feedback  open-faced  sandwiches,  are  error  messages  followed  by  'positive  feedback'. 
Choice  2,  feedback  open-bottom  sandwiches,  are  'positive  feedback'  followed  by  error  messages. 
Choice  3,  feedback  sandwiches,  are  the  error  messages  covered  by  'positive  feedback'  -  error  messages 
are  between  'positive  feedback'. 
Choice  4,  feedback  layered  sandwiches,  are  design  messages,  implementation  messages,  and  style 
messages  covered  by  'positive  feedback'.  For  example,  start  with  'positive  feedback'  then  design 
messages  then  'positive  feedback'  thereafter  implement  message  and  so  on. 
Choice  5,  feedback  open-all  sandwiches,  are  error  messages  only. 
Choice  6,  feedback  unfilled  sandwiches,  are  'positive  feedback'  only. 
In  the  first  selection  if  the  TA  selects  choice  1,  choice  2,  choice  4,  choice  5,  or  choice  6  which  are 
incorrect  with  regard  to  giving  quality  feedback,  help  level  I  will  be  provided  by  the  system  as  below. 
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In  the  second  selection  if  the  TA  selects  choice  1,  choice  2,  choice  4,  choice  5,  or  choice  6  which  are 
incorrect  with  regard  to  the  quality  feedback,  help  level  2  will  be  provided  by  the  system 
Level  2":  Good,  but  it is  possible  to  improve.  Try  again,  (TA's  name). 
In  the  third  selection  if  the  TA  selects  choice  1,  choice  2,  choice  4,  choice  5,  or  choice  6  which  are 
incorrect  with  regard  to  the  quality  feedback,  help  level  3  will  be  provided  by  the  system 
Level  3:  Think!  What  makes  (feedback  e.  g.  'positive  feedback')  good?  Have  another  go,  (TA's  name). 
In  the  fourth  selection  if  the  TA  selects  choice  1,  choice  2,  choice  4,  choice  5,  or  choice  6  which  are 
incorrect  with  regard  to  the  of  quality  feedback,  help  level  4  will  be  provided  by  the  system 
Level  4:  Look  for  the  meaning  of  providing  (quality  feedback  e.  g.  'positive  feedback'l  in  the  glossary. 
Have  another  go,  (TA's  name). 
In  the  final  selection  if  the  TA  selects  choice  1,  choice  2,  choice  4,  choice  5,  or  choice  6  which  are 
incorrect  with  regard  to  the  quality  feedback,  help  level  5  will  be  provided  by  the  system 
Level  5:  You  should  select  choice  3  which  gives  a  good  feedback  pattem. 
Figure  6.2  Orienting  to  appropriate  goals  -Content  scaffolding  -  hint  for  the  process  of 
feedback  template  to  organise  the  feedback  module 
After  the  TA  has  selected  the  right  feedback  template  the  create  feedback  report  pane  is  then 
shown  in  which  it  contains  a  sub-pane  -  feedback  pattern  pane  and  final  feedback  report  pane.  In 
feedback  pattern  pane,  the  sequence  of  information  appears  which  is  the  header  button,  'positive 
feedback'  button,  the  frame  organise  error  messages  -these  consist  of  design  button,  implement 
button,  and  style  button  that  the  system  allows  the  TA  to  organise  these  buttons  according  to  the 
importance  of  the  marking  context,  then  followed  by  'positive  feedback'  button,  and  the  final 
sequence  is  the  footcr  button.  Each  button  the  system  allows  the  TA  to  double  click  in  order  to  edit 
it.  However,  if  the  detail  of  the  top  'positive  feedback'  equals  the  bottom  'positive  feedback' 
detail,  there  will  be  a  prompt  from  the  system  to  remind  the  TA  to  rethink  about  his/her  action 
again.  For  example  "It  might  be  better  to  give  different  'positive  feedback'  to  the  student". 
Figure  6.3  Orienting  to  appropriate  goals  -Content  scaffolding  -  prompt  to  organise 
feedback  module 
6.4.2.2  Opportunistic  interaction  with  the  environment 
Facilitation  in  McFeSPA  can  be  done  by  offering  Opportunistic  interaction  with 
the  environment.  For  example: 
-  The  TA  can  select  the  type  of  assignment,  the  class,  and  the  course 
before  marking  any  assignments. 
-  If  the  TA  selects  'student's  solution'  menu  item  then  he/she  can  tell 
the  system  to  analyse  all  error  types  which  are  classified  by  design, 
14  The  previous  message  of  help  level  1,  before  updating  by  using  the  results  from  the 
usability  evaluation  in  Chapter  7,  is  'Something  in  your  selection  doesn't  work  for  you,  try  again' 
The  previous  message  of  help  level  2,  before  updating  by  using  the  results  from  the 
usability  evaluation  in  Chapter  7,  is  'This  may  not  be  the  best  feedback,  try  again... 
Chapter  6  179 implementation,  and  style;  or  to  analyse  the  particular  error  type  (e.  g.  only  design, 
implementation,  or  style). 
-  To  facilitate  using  McFeSPA,  the  TA  can  custornise 
content/wording/add  new  error/create  header  and  footer  for  the  feedback  report. 
-  The  TA  can  request  help  from  the  system  so  that  not  only  can 
he/she  continue  with  the  right  process  but  he/she  can  also  ask  for  an  explanation 
of  functionality  for  each  item 
The  TA  can  customise  the  system  at  any  phase  of  processing  the  system.  When 
the  TA  is  on  the  custornisation  menu  item  which  offers  various  "menu  item" 
(e.  g.  manage  more  error messages,  favorite  wording,  favorite  content,  setting 
scaffolding  in  order  to  inform  the  system  whether  the  TA  needs  help  or  not  from 
the  system.  )  a  highlighted  prompt  will  appear  to  remind  the  TA  when  they  are 
spending  a  significant  amount  of  time  customising  the  system  and  the  system 
will  encourage  the  TA  to  continue  the  process  on  the  next  step.  The  TA  can 
customise  choice  of  consequence  of  error  messages  so  that  they  appear  in  a 
temporary  report  from  analyzing  the  student  solution  process. 
Figure  6.4  Interacting  with  the  environment  opportunistically,  as  exemplified  In  customise 
option  choice  scenario 
In  the  first  marking  of  the  students  first  assignment  ,  if  the  TA  decides  not  to 
indicate  any  detailed  feedback  message,  there  will  be  a  dialogue  box  to 
encourage  the  TA  to  provide  elaborative  feedback  "It  might  be  better  if  you 
explain  the  error  messages  in  the  student  's  feedback  report  at  the  first  time  of 
marking".  The  TA  can  set  the  default  for  generating  error  messages  to  the  other 
students'  script;  however,  for  each  student  the  TA  can  be  asked  by  the  system  to 
teach  him/her  to  give  quality  feedback  because  each  student  has  individual 
di  fferences. 
Figure  6.5  Interacting  with  the  environment  opportunistically,  as  exemplified  by  prompting 
the  TA  to  provide  elaborative  feedback. 
The  TA  may  interact  with  the  system  by  error  response.  There  are  several 
option  loop  error  scenarios  such  as  login  failure  and  exit  failure.  As  can  be  seen 
from  Figure  6.6,  we  integrate  all  typical  error  loops  to  one  scenario. 
Login  Failure:  A  dialogue  error  message  pops  up  as  an  error  loop  when  the  TA 
types  either  the  wrong  login  or  wrong  password.  The  TA  is  allowed  to  try  again 
for  up  to  three  times;  otherwise  he/she  cannot  access  to  the  system  e.  g.  "Sorry! 
You  cannot  enter  to  the  systeniý'.  In  the  case  of  the  wrong  password,  the  system 
asks  a  secret  key  question,  which  is  set  when  the  system  is  installed. 
Exit  Failure:  The  TA  specifics  menu  item  and  chooses  tab  menu  and  another 
menu  item  over  and  over,  changing  messages  and  then  back  again.  The  TA 
expresses  frustration  and  helplessness,  can't  see  either  the  way  out  or  the  way  to 
process  the  right  process/stcp,  and  feels  that  he/she  fails in  his/her  original  goal 
of  choosing  the  right  item. 
Figure  6.6  Interacting  with  the  environment  opportunistically,  as  exemplifled  In  the  login 
error  loop  and  exit  loop 
The  system  may  interact  with  the  TA  if  he/she  spends  a  lot  of  time  in  a 
process  rather  than  giving  feedback  as  can  be  seen  from  Figure  6.7. 
Chapter  6  180 In  the  situation  that  the  TA  provides  feedback  to  the  student  alongside  scaffolding  by  the  system, 
at  this  process  if  the  TA  spends  a  considerable  amount  of  time  selecting  students'  solutions  or  the 
same  students  to  analyse  their  solution,  without  continuing  giving  quality  feedback  and  generating 
feedback  reports  to  the  students,  then  a  dialogue  response  will  inform  the  TA  in  terms  of  text  or 
voice  such  as  "Do  not  spend  too  much  time  reworking  the  student's  solution". 
Figure  6.7  Interacting  with  the  environment  by  reminding  the  TA  to  carry  out  the  process  of 
marking  assignments  properly 
According  to  the  categorisation  of  the  kinds  of  scaffold  (Wood  et  al.,  1999), 
we  propose  two  kinds  classified  as  types  of  scaffolding  and  scaffold  interfaces. 
We  have  four  types  of  scaffold,  namely  functional  scaffolding  as  in  Figure  6.8; 
process  scaffolding  as  in  Figure  6.11  -  Figure  6.16;  metacognitive  scaffolding  as 
in  Figure  6.18  -  Figure  6.22,  Figure  6.24,  and  Figure  6.25;  and  content  scaffolding 
-  as  can  be  seen  from  Figure  6.2,  and  Figure  6.3. 
Functional  scaffolding  is  a  type  of  scaffolding  that  helps  the  TA  understand 
how  to  use  and/or  interpret  the  system  e.  g.  explanation  of  representation. 
When  the  TA  drags  a  mouse  to  any  menu  items  or  any  buttons,  there  is  a  description  of  how  the 
menu  items  and  buttons  work e.  g.  When  the  TA  drags  the  mouse  to  the  setting  scaffolding  menu 
item,  there  will  be  the  following  description  "This  is  the  setting  option  you  may  request  help  from 
the  system  or  continue  without  system  assistance". 
Figure  6.8  Interacting  with  the  environment  -  Functional  scaffolding  -  dragging  the  mouse  to 
the  scaffolding  setting  menu  item 
In  the  case  of  the  system  finding  only  one  design  error,  in  'Didn't  use  for  I"  letter  of  variable', 
there  will  be  the  following  dialogue  box  "The  student  has  a  design  error  of  'Didn't  use  for  I"  letter 
of  variable'.  Would  you  like  to  include  any  detailed  feedback  message  in  feedback  report?  " 
followed  by  three  choices: 
1)  No  -  "indicate  the  error  line  number  with  brief  error  messages"  option; 
2)  Yes  -  "indicate  the  error  line  number  with  brief  error  messages"  option  and  "include  an 
example"  option; 
3)  Say  nothing. 
In  the  case  of  the  system  finding  more  than  one  design  error  in'Didn't  use  for  I"  letter  of 
variable',  there  will  be  the  following  dialogue  box  "The  student  has  (number  of  errors]  design 
error  of  'Didn't  use  for  I`  letter  of  variable'.  Would  you  like  to  include  any  detailed  feedback 
message  in  the  feedback  report?  "  followed  by  three  choices: 
1)  No  the  -  "indicate  the  error  line  number  with  brief  error  messages"  option; 
2)  Yes  (only  1)  the  -  "indicate  the  error  line  number  with  brief  error  messages"  option  and 
"include  an  example"  option; 
3)  Yes  (Always)  -with  "indicate  the  error  line  number  with  brief  error  messages"  option  and 
"include  an  example"  option; 
4)  Say  nothing. 
In  the  case  of  any  implementation  errors  or  style  errors  being  found,  they  will  be  similar  to  the 
above. 
Figure  6.9  Interacting  with  the  environment  -4he  system  offers  a  choice  for  giving  Adaptive 
support  module  to  provide  a  level  of  help  for  providing  quality  feedback  and 
adapts  the  next  help  according  to  the  TA  action. 
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Supporting  the  TA  to  find  useful  information  in  McFeSPA  can  be  done  by 
providing  information  searching,  for  example: 
-  The  TA  can  search  for  appropriate  types  of  quality  feedback 
according  to  the  situation  (e.  g.  in  the  situation  of  organising  feedback,  the  TA 
should  not  provide  the  same  'positive  feedback'  message  in  the  same  feedback 
report.  ).  Otherwise,  if  the  TA  spends  a  lot  of  time  on  such  a  situation,  then  the 
system  will  encourage  the  TA  to  perform  the  task  correctly. 
In  the  stable  scaffold  interface,  McFeSPA  supports  finding  the  description  of 
quality  feedback. 
TAs  can  seek  the  meaning  of  information  regarding  quality  feedback  which  is  displayed  in  the  list 
box,  which  is  an  electronic  glossary.  After  clicking  any  type  of  feedback  list,  there  will  be  a 
description  displayed  below  the  list  together  with  an  example  of  providing  such  feedback  e.  g. 
asking  key  questions:  description:  In  order  to  provide  constructive  or  focused  feedback  and 
encouragement,  there  should  be  a  key  question  to  ask  in  the  tutorial.  For  example 
(a)  What  are  you  trying  to  do? 
(b)  What  have  you  been  doing? 
(c)  What  problems  are  you  having? 
(d)  What  are  you  going  to  do  next? 
However,  providing  only  'asking  key  question'  feedback  may  appear  to  be  negative  feedback  so  it 
should  be  provided  with  a  hint  of  'positive  feedback'  together  with  asking  the  key  question  e.  g. 
"Be  careful,  what  are  you  trying  to  do?  " 
Figure  6.10  Information  searching  -Stable  support  module  to  provide  a  description  of 
quality  feedback 
6.4.2.4  How-to-do-it  procedure 
Helping  the  TA  learn  the  sequence  for  using  McFeSPA  can  be  achieved  by 
offering  help  in  the  form  of  a  how-to-do-it  procedure.  For  example: 
-  The  system  helps/scaffolds  the  TA  to  provide  quality  feedback  (e.  g. 
there  will  be  a  help  dialogue  displayed/shown  when  the  TA  provides  the  same 
Apositive  feedback'  message  in  the  same  feedback  report.  ) 
-  The  system  helps/scaffolds  the  TA  to  process  according  to  the 
sequence  of  the  systems.  Those  are  ReadStudentSolution  module, 
AnalyseStudentSolution  module,  GenerateErrorMessage  module, 
OrganiseFeedback  module,  GenerateFeedbackReport  module,  ReturnFeedback 
module. 
The  how-to-do-it  procedural  information  in  McFeSPA  is  presented  in 
process  scaffolding.  This  type  of  scaffolding  helps  the  TA  understand  his/her  path 
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keeps  the  TA's  record  as  a  history  of  the  TA's  action. 
When  the  TA  becomes  unsure  about  what  to  do  next,  he/she  can  press  the  "Need  help"  button  to 
ask  for  help  from  the  system.  There  will  be  two  choices  of  help.  These  are 
1)  What  should  I  do  next? 
2)  How do  I  solve  the  current  problem? 
In  this  manner,  the  TA  needs  to  know  what  to  do  next  so  if  he/she  decides  to  select  choice  1.  Then 
press  OK  button.  After  that,  the  system  will  gradually  scaffold  the  TA  to  complete  the  next 
process  in  terms  of  the  five  help  levels.  If  the  TAs  do  not  complete  the  process  correctly  during  the 
first  four  levels  of  help,  the  final/bottom  level  of  help  will  present  the  correct  answer  that  the  TA 
should  use  to  complete  the  process. 
Figure  6.11  How-to-do-it  procedure  -Process  scaffolding  -  preliminary  process  scaffolding 
The  initial  scenario  of  process  scaffolding  for  the  process  of  selecting 
student's  solution,  analysing  student's  solution,  organising  feedback,  and 
generating  feedback  reports  are  similar  to  Figure  6.11,  except  the  level  of 
help/scaffold,  which  is  described  in  Figure  6.12  -  Figure  6.16.  In  content 
scaffolding,  it  is  a  type  of  scaffolding  that  helps  the  TA  discovers  the  correct 
answer.  For  each  step  of  process  scaffolding  McFeSPA  provides  five  levels  of 
help  as  contingent  help  approaches  (Carroll,  2000).  These  levels  of  help  can  be 
seen  from  Figure  6.12  -  Figure  6.16.  In  addition,  according  to  feedback  design  in 
Chapter  3  we  propose  our  pattern  of  help  for  providing  quality  feedback  to  the  TA 
that  consists  of  five  levels  of  help  as  shown  in  Figure  5.4. 
Level  1:  (the  name  of  the  0  click  of  any  button/menu  item)  doesn't  work  for  you.  Try 
again,  (TA's  name)  - 
Level  2:  (the  name  of  the  2nd  click  of  any  button/menu  item)  is  not  the  next  step  that  you 
should  process.  Try  again,  (TA's  name). 
Level  3:  (the  name  of  the  3rd  click of  any  button/menu.  item)  is  not  the  next  step.  Think 
about  what  is  a  suitable  button/menu  item  after  this  process.  Try  again,  (TA's  name). 
Level  4:  (the  name  of  the  4th  click  of  any  button/menu  item)  is  not  quite  right.  I'll  show 
you  what  to  do  next.  Try  again,  ITA's  name). 
Level  5:  You  should  click  "Select  Students'  Solution  button/menu  item" 
Figure  6.12  How-to-do-it  procedure  -Process  scaffolding  -  hint  for  the  process  of  selecting 
the  student  solution  module 
Level  1:  (the  name  of  the  Ist  click  of  incorrect  file  (not  file.  pl))  doesn't  work  for  you. 
Try  again,  (TA's  name). 
Level  2:  (the  name  of  the  2nd  click  of  incorrect  file  (not  file.  pl))  is  not  the  right  student's 
solution.  Try  again,  (TA's  name). 
Level  3:  (the  name  of  the  3rd  click of  incorrect  file  (not  file.  pl))  is  not  the  right  student's 
solution.  Think  about  what  is  the  suitable  file  extension  that  you  have  to  mark.  Have  another  go, 
(TA's  name)  - 
Level  4:  (the  name  of  the  3rd  click  of  incorrect  file  (not  file.  pl]  is  not  quite  right.  Think 
about  what  is  a  suitable  file  that  you  have  to  mark  in  (the  name  of  course  e.  g.  prolog).  I'll  show 
you  what  to  do  next.  Have  another  go,  (TA's  name). 
Level  5:  You  should  select  filename.  pl 
Figure  6.13  How-to-do-it  procedure  -Process  scaffolding  -  hint  for  the  process  of  selecting 
the  correct  student's  solution  rile  module 
Chapter  6  183 The  level  of  help  in  order  to  provide  the  TA  with  a  hint  to  process  and  analyse  student's  solution 
modules  are  similar  to  the  level  of  help  in  Figure  6.12  except  the  detail  of  help  level  5  "You 
should  click  'Analyse  solution'  button/menu  item" 
Figure  6.14  How-to-do-it  procedure  -Process  scaffolding  -  hint  for  the  process  of  analyzing 
the  student's  solution  module 
The  level  of  help  in  order  to  provide  a  hint  to  the  TA  to  continue  the  process  of  generating  the 
feedback  report  module  is  similar  to  the  level  of  help  in  Figure  6.12  except  the  detail  in  help  level 
5  "You  should  click  "Create  Report"  button/menu  item. 
Figure  6.15  How-to-do-it  procedure  -Process  scaffolding  -  hint  for  the  process  of  generating 
the  feedback  report  module 
In  the  process  of  generating  error  messages,  there  will  be  dialogue  to  remind  the  TA  if  there  are  no 
error  messages  generated  by  the  system.  The  system  will  scaffold  the  TA  to  reconsider  the 
student's  script  "Have  you  reconsidered  the  student's  script?  "  or  "Think  about  what  is  the  key 
error.  Let  us  see  the  student's  solution  window  again" 
Figure  6.16  How-to-do-it  procedure  -Process  scaffolding  -  hint  for  the  process  of  generating 
the  error  messages  module 
6.4.2.5  Intelligent  concern  (making  sense) 
-  Reminding  the  TA  when  they  spend  too  much  time  on  any  one 
process  i.  e.  the  system  will  prompt  the  TA  into  action  for  each  over  delayed 
process. 
-  Adaptive  supporting  to  provide  a  level  of  help  and  adapt  the  next 
help  according  to  the  TA  action. 
-  Reminding  the  TA  when  the  TA  has  not  filled/selected  student 
class,  course,  assignment  number,  and  marker  name. 
In  the  adaptive  and  adaptable  scaffold  interface  can  be  seen  from  the  scenario 
below. 
Adaptive  support  will  be  executed  behind  the  system  in  order  to  help  the  TA  at  the  appropriate 
time  such  as  when  they  get  stuck  but  do  not  request  any  help.  Thereby,  when  the  TA  requests  help 
-  as  adaptable  support-  at  any  process  of  the  system  it  can  predict  how  to  help  the  TA  because  the 
system  always  keeps  a  record  of  the  TA's  actions.  Such  a  record  can  be  deduced  from  the  previous 
action  in  order  to  help  the  TA  to  process  the  next  appropriate  action.  For  example,  when  the 
system  tells  the  TA  that  the  student's  script  has  four  errors  of  the  same  type,  the  TA  is  then  unsure 
how  to  generate  a  feedback  message  to  add  in  the  feedback  report.  Then  he/she  asks  for  help  from 
the  system  by  clicking  the  "Need  help"  button.  The  system  knows  that  the  TA  is  generating  a 
number  of  feedback  messages  for  the  same  number  of  error  types.  Thus,  the  system  generates 
contingent  help  to  scaffold  the  TA  to  provide  feedback  on  an  important  error  only  once  e.  g.  the 
help  level  I  of  this  scaffolding  is  "You  should  be  aware  that  you  are  providing  too  much  of  the 
same  error  type"  In  other  words,  the  TA  does  not  summarise  feedback  when  the  students  perform 
a  number  of  the  same  error  type.  The  system  may  also  help  with  scaffolding  messages  e.  g.  "don't 
report  the  same  feedback  messages  such  as  the  single  variable"  The  system  may  suggest  that  the 
TA  directs  the  student  to  visit  the  webpage  of  the  tutorial. 
Chapter  6  184 With  regard  to  adaptive  support,  the  system  will  provide  each  level  of  help  sequentially.  This 
depends  on  the  TA's  profile,  for  any  action  that  the  TA  performs  the  appropriate  level  of  help  will 
be  available  in  the  pop  up  window. 
Figure  6.17  Intelligent  concern  -Adaptive  &  adaptable  support  module  to  provide  the  level  of 
help  and  adapt  the  next  help  according  to  the  TAs  action. 
6.4.2.6  Reflecting  upon  one's  own  work 
Metacognitive  scaffolding  is  a  type  of  scaffolding  that  helps  the  TA  to  perceive 
his/her  own  learning  through  reflection,  monitoring,  etc.  as  reflective  learning  to 
the  TA.  This  is  in  order  to  assess  the  TA's  understanding  and  the  progress  through 
his/her  learning  process  for  each  phase  of  the  system.  The  metacognitive 
scaffolding  in  McFeSPA  can  be  viewed  and  will  be  displayed  in  the  form  of  a  bar 
chart  -called  a  skill  meter.  McFeSPA  has  several  aspects  that  can  be  metered 
which  are  1)  understanding  of  providing  'positive  feedback';  2)  understanding  of 
providing  important  error  feedback;  3)  understanding  of  providing 
elaborative/detailed  feedback;  4)  understanding  of  providing  asking  questions;  5) 
understanding  of  providing  a  feedback  loop;  6)  understanding  of  providing 
individualised  feedback.  If  there  is  a  skill  area  in  which  the  TA  cannot  reach  the 
required  level,  the  bar  chart  representing  the  skill  will  not  increase. 
For  every  situation  in  which  the  TA  completes  the  appropriate  performance 
relating  to  giving  quality  feedback,  and  the  feedback  pattern,  the  skill  meter  for 
the  particular  feedback  will  be  increased  alongside  a  message  that  explains  the 
event  e.  g.  the  scenario  in  Figure  6.18. 
When  the  TA  selects  the  appropriate  feedback  pattern  the  'positive  feedback'  skill  meter  will 
increase  together  with  a  message  informing  the  TA  of  his  performance  such  as  "Well  done,  you 
performed  well  in  giving  'positive  feedback'.  Your  skill  meter  has  increased  30%"  This  message 
can  also  be  viewed  in  the  skill  meter  in  custornise  menu  item.  There  will  be  an  explanation  in  such 
view  panes  for  every  feedback  meter  below  the  feedback  meter  bars. 
Figure  6.18  Reflecting  upon  one's  own  work  -Metacognitive  scaffolding  -  Reporting  the 
TA's  performance 
Viewing  of  the  skill  meter  could  help  the  TA  to  reflect  his/her  current  skill. 
Other  scenarios  of  metacognitive  scaffolding  can  be  seen  from  Figure  6.19  - 
Figure  6.25. 
In  a  situation  where  the  TA  has  marked  10  of  a  particular  student's  scripts  but  the  'important 
feedback'  hasn't  been  increased,  how  can  the  system  help  the  TA  to  recognise  his/her  achievement 
of  learning  to  give  feedback?  The  system  will  provide  a  message  to  the  TA  such  as  "It  looks  like 
your  students  perform  unique  errors,  doesn't  it?  If  not,  you  should  go  back  to  see  what  was 
inappropriate  in  your  feedback  giving  process"  This  situation  can  happen  when  the  scaffolding 
mode  is  set  at  off,  and  also  when  the  scaffolding  mode  is  set  at  on  in  the  case  that  the  user  refuses 
the  help  offer  from  the  system  to  process  giving  quality  feedback.  This  could  not  happen  when  the 
user  accepts  a  help  offer  from  the  system  because  the  system  always  observes  the  TA's  behavior 
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the  same  kind  of  error  found. 
I 
Figure  6.19  Reflecting  upon  one's  own  work  -Metacognitive  scaffolding  -  Remind  the  TA  of 
their  performance  In  giving  feedback 
When  the  scaffolding  mode  is  on  or  off,  and  the  system  is  increasing  the  skill  meter  the  system 
also  provides  a  pop  up  message  to  let  the  TA  know  how  they  are  progressing  e.  g.  "Excellent! 
Your  giving  of  detailed  feedback  is  progressing.  " 
Figure  6.20  Reflecting  upon  one's  own  work  -Metacognitive  scaffolding  -  Reflecting  on  the 
TA's  performance  In  giving  feedback 
If  a  TA  views  the  skill  meter  10  times  while  marking  a  student's  script,  the  system  then  gives  the 
TA  the  following  prompt  "It's  good  to  check  your  performance;  however,  don't  spend  too  much 
time  viewing  your  skill.  It  would  be  better  if  you  view  your  skill  after  finishing  each  feedback 
report.  " 
Figure  6.21  Reflecting  upon  one's  own  work  -Metacognitive  scaffolding  -  Remind  the  TA  not 
to  view  his/her  performance  too  often. 
If  the  TA  marks  a  script  for  10  minutes  and  none  of  the  feedback  skill  meters  increase,  the  system 
then  informs  the  TA  that  "There  might  be  something  wrong  in  your  feedback.  Let's  check  your 
work  again.  " 
Figure  6.22  Reflecting  upon  one's  own  work  -Metacognitive  scaffolding  -Remind  the  TA  to 
check  the  whole  work 
The  TA  processes  the  error  messages  whether  they  are  a  type  of  design  error,  implementation 
error,  or  style  error.  Each  error  type  consists  of  a  specific  type  e.  g.  a  design  error  contains  four 
types  of  error  ('Didn't  use  for  I'  letter  of  variable',  'unused  variable',  'unreachable  goal',  'non- 
existent  goal');  implement  error  contains  three  types  of  error  ('missing  cut(!  )',  'writing  separate 
symbol  (;  not;  )',  'missing  parenthesis');  style  error  contains  two  types  of  error  ('missing 
indentation',  'missing  blank  line'). 
If  the  student  does  not  perform  any  type  of  eff  or,  the  system  shows  a  dialogue  box  which  contains 
the  following  question  "We  did  not  find  any  errors  from  the  student's  script.  Would  you  like  to 
add  any  further  error  messages  to  the  system?  "  If  the  TA  decides  to  add  any  error  messages,  there 
will  be  a  prompt  from  the  system  to  remind  the  TA  "Think  about  what  is  a  key  error.  Let's  see  the 
student's  solution  pane  again"  This  message  can  be  removed  by  the  TA  by  pressing  the  "stop 
reminding  me"  option. 
If  the  student  does  not  perform  any  design  errors,  the  system  will  generate  a  dialogue  box  with  the 
following  question  "We  have  not  found  any  design  errors  from  the  student's  script.  Would  you 
like  to  add  any  further  design  error  messages  to  the  system?  "  If  the  TA  decides  to  add  any  error 
messages,  there  will  be  a  prompt  from  the  system  to  remind  the  TA  "Think  about  what  design 
error  will  further  enhance  the  system.  Let's  see  the  student's  solution  pane  again"  This  message 
can  be  stopped  by  the  TA  by  choosing  the  "stop  reminding  me"  option. 
However,  if  the  TA  decides  not  to  add  any  error  messages,  there  will  be  a  prompt  from  the  system 
to  remind  the  TA  "If  you  think  that  there  have  been  some  design  problems  but  you  do  not  want  to 
tell  the  student  directly,  it  might  be  better  to  ask  the  student  to  think  about  what  could  be  the 
design  problem  in  his/her  script".  This  is  a  kind  of  quality  feedback  -asking  a  key  question.  The 
same  dialogues  will  appear  if  the  student  does  not  perform  either  any  implementation  error  or  any 
style  error. 
Figure  6.23  Reflecting  upon  one's  own  work  -Metacognitive  support  module  to  remind  the 
TA  to  think  about  the  key  error 
In  a  situation  where  the  TA  generates  the  final  feedback  report,  the  system  will  remind  the  TA  to 
check  his  feedback  report  with  the  following  prompt  "have  you  double  checked  the  feedback 
Figure  6.24  Reflecting  upon  one's  own  work  -Metacognitive  scaffolding  -  Remind  the  TA  to 
check  the  given  feedback  report 
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marking  the  script  for  10  minutes  without  the  skill  meter  of  any  feedback  increasing,  the  system 
will  inform  the  TA  that  "You  need  improve  giving  [Type  of  feedback]  feedback" 
Figure  6.25  Reflecting  upon  one's  own  work  -Metacognitive  scaffolding  -  Remind  the  TA  to 
think  about  the  given  feedback 
Reporting  the  TA's  performance  from  the  skill  meter  comes  from  the 
principle  of  informing  changes  in  the  skill  meter  according  to  the  percentage 
shown  of  each  TA's  feedback  skill  as  described  below: 
0%  "Your  skill  meter  hasn't  increased,  try  to  check  your 
performance  in  giving  [feedback  type]  feedback" 
1-39%  "Good,  you  are  progressing  in  giving  [feedback  type] 
feedback" 
40-79%  "Well  done,  you  produce  a  lot  of  [feedback  type]  feedback" 
80-99%  "Very  good,  you  perform  very  well  in  giving  [feedback 
type]  feedback" 
100%  "Excellent,  you  have  mastered  giving  [feedback  type] 
feedbacV' 
As  a  result  of  evaluators'  comments  the  principle  of  informing  about 
changes  in  the  skill  meter  was  developed.  See  Section  7.5,  Chapter  7  for  ftuther 
details. 
If  the  TA  forgets  to  select/fill  in  the  details  of  the  student  class,  course,  assignment  number,  or 
marker  name,  an  automatic  prompt  message  will  appear  to  remind  the  TA.  For  example  "You  may 
have  forgotten  to  fill  in/select  the  assignment  number,  you  need  to  do  this  otherwise  you  can't 
process  the  marking.  " 
Figure  6.26  Reflecting  upon  one's  own  work  -Prompting  the  TA  when  the  TA  has  not  filled 
in/selected  student  class,  course,  assignment  number,  marker  name. 
Helping  TAs  by  interrupting  can  interfere  with  the  TA's  action  (Wood, 
2001)  so  the  appearance  of  a  highlighted  text  message  could  be  a  signal  to  inform 
them  whether  or  not  they  are  performing  the  right  solution  path  for  the  right 
answer  at  the  cognitive  level. 
When  the  TAs  performs  the  right  solution  path,  a  text  message  in  the  bottom  pane  of  the  system 
will  appear  that  will  assess  the  TAs  progress  for  each  phase.  In  contrast,  when  the  TA  processes 
the  wrong  solution  path,  a  text  message  in  the  bottom  pane  of  the  system  will  appear  to  indicate  to 
the  TAs  that  they  are  going  the  wrong  way.  These  messages  are  colour  coded  green  for  the  right 
solution  and  red  for  the  wrong  solution. 
Figure  6.27  Reflecting  upon  one's  own  work  -Assessing  the  TAs  progress  for  each  phase  of 
the  system. 
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and  Figure  6.13  together  with  feedback  design  in  Chapter  3  and  contingent 
tutoring  (Jackson  et  al.,  1998),  we  propose  the  definition  of  contingent  help 
organised  in  five  levels,  as  per  the  examples  shown  in  Figure  5.4  in  Chapter  5. 
Five  levels  of  help  used  in  McFeSPA  differs  from  a  normal  help  system 
because  using  one  level  of  help  alone  can  not  help  the  TA  learn  -usually  a  help 
system  provides  a  direct  answer  as  in  the  final  help  level  in  McFeSPA.  So  far,  in 
order  to  achieve  our  aim  some  user  concerns  that  could  improve  the  design  may 
be  implemented  later.  In  the  following,  we  propose  our  design  principle  of  the  use 
of  scaffolding  as  a  scenario  description. 
6.4.3  Design  Situation:  TA  Marking  Assignments  with  Semi- 
Automated  marking  system 
Based  on  the  requirements  for  McFeSPA,  we  present  the  design  situation  of  a  TA 
marking  assignments  with  a  semi-automated  marking  system.  We  divide  the 
situation  into  three  phases  as  shown  in  the  following. 
The  design  situation  of  McFeSPA  is  similar  to  abstract  level  design  for 
usability.  Even  though  we  design  a  number  of  situations,  we  selected  to 
implement  only  the  most  essential  one  for  the  pilot  study.  The  main  situation  is 
divided  into  3  phases  as  described  below. 
6.4.3.1  Phase  1 
This  semester  an  inexperienced  TA  has  several  responsibilities  for  three  courses, 
Prolog,  Java,  and  C++.  Each  course  consists  of  a  number  of  registered  student 
classes,  I"  &2  nd  year  in  computer  science,  2  nd  year  in  Statistics,  and  2  nd  year  in 
Mathematics.  For  each  course  the  teacher  sets  the  maximum  number  of 
assignments  at  10.  The  TA  is  using  a  computer  support  system  to  select  a  type  of 
assignment,  course,  and  group  of  students  to  mark  students'  assignment 
respectively.  At  that  time,  the  TA  selects  the  Prolog  course  then  the  system 
displays  the  class  that  has  registered  for  the  course.  The  TA  selects  the  class  of  2  nd 
year  computer  science  students. 
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student's  solution  by  selecting  the  select  'students'  solution'  menu  item.  The 
student's  solution  path  and  file  path  is  displayed  at  the  same  time  with  the 
student's  solution  detail  on  the  left  hand  pane  of  the  screen. 
6.4.3.2  Phase  2 
The  TA  selects  the  'analyse  student's  solution'  menu  item  so  that  the  system  can 
automate  marking  the  students'  solution  as  far  as  it  is  able  and  then  report  all  error 
details  to  the  TA.  All  the  same  cases  of  a  particular  error  type  analysed  will  be 
grouped  together  and  reported  to  the  TA  in  brief  in  a  pane  under  the  student's 
solution  pane.  Then  the  TA  can  double  click  each  error  group  in  the  pane  to  make 
choices  for  generating  error  messages.  The  system  provides  a  choice  for 
generating  error  messages  to  help  the  TA  generate  the  feedback  report.  Thereafter 
it  will  be  up  to  the  TA  to  provide  quality  feedback  to  the  student.  There  are 
several  choices  given  for  the  TA  to  generate  the  feedback  report;  however  when 
the  TA  needs  help  the  system  will  suggest  the  appropriate  one  to  the  TA.  Not  only 
does  the  system  provide  the  TA  the  choice  of  error,  but  the  system  also  allows  the 
TA  to  generate  his/her  own  error  messages  to  extend  the  system.  Any  error 
messages  generated  by  the  system  may  be  judged  inadequate  by  the  TA,  so  the 
TA  can  add  more  errors  as  classified  by  error  types  of  the  system  and  save  such 
messages  to  be  used  in  the  future. 
6.4.3.3  Phase  3 
The  TA  can  select  the  'create  feedback  report'  menu  item  and  the  system  offers  a 
feedback  template  for  the  TA  to  organise  feedback  before  generating  the  feedback 
report.  Hclp/guidance  from  the  system  will  appear  here  so  that  the  TA  can 
understand  the  provision  of  appropriate  feedback  pattern  to  the  feedback  report. 
When  the  template  for  generating  feedback  report  has  been  shown,  the  TA  can 
select  'positive  feedback'  message  that  can  be  either  offered  by  the  system  or 
managed  (addcd/updated/  deleted)  by  the  TA.  The  system  allows  the  TA  to 
organise  the  feedback  message  before  generating  the  final  feedback  report  and 
sending  the  report  to  the  student  via  their  e-mail  address.  The  TA  can  edit  the 
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includes  cut,  copy,  changing  font  format,  etc. 
6.4.3.4  All  Phases 
In  this  phase,  having  explained  the  broad  process  which  the  TA  goes  through,  the 
system  provides  a  variety  of  ways  of  taking  the  interaction  forward.  While  the  TA 
is  using  the  system,  there  are  a  number  of  options  in  the  customisation  menu  item 
to  help  the  TA  customise  the  feedback  message  according  to  his/her  needs.  For 
example: 
-  The  TA  can  select  their  favourite  animated  agent  from  the 
customised  list. 
-  When  scaffolding  is  "on",  the  TA  can  set  the  system  so  that  either 
intervention  is  by  an  agent  with  text  only  or  includes  both  text  and  voice  or  non- 
intervention  but  with  a  pop-up  window  with  text  (to  appear  in  every  successful 
step). 
-  In  addition,  the  system  offers  the  custornising  of  the 
wording/content  (error  messages)  for  the  TA  to  select  favourite  word/content 
before  analysing  the  student's  solution  according  to  the  error  messages  generated 
automatically  by  the  system.  For  example,  the  TA  selects  the  favourite  word 
before  the  system  generates  automatic  error  messages  to  the  temporary  report. 
-  The  TA  can  customise  the  report  template  before  generating  the 
feedback  report. 
-  The  system  allows  the  TA  to  add  more  error  messages  which  are 
classified  by  the  system  error  types  (design/implementation/style)  in  which  case 
the  TA  needs  to  keep/update/delete  such  messages. 
-  To  generate  a  quick  feedback  report,  the  TA  can  also  custornise  the 
choice  of  error  message  consequences  to  appear  in  the  temporary  report  ftom 
analySing  the  students'  solution  (e.  g.  there  are  three  cases  for  generating  error 
messages  i.  e.  1)  every  same  type  of  errors;  2)  only  once;  3)  ignore).  When  the  TA 
decides  not  to  generate  an  explanation  for  every  case  of  the  same  type  of  error 
message,  the  TA  may  not  say  anything  according  to  such  errors.  The  TA  can 
change  his/her  default  at  any  time  while  the  system  is  generating  the  error 
messages.  For  any  particular  case  found  the  TA  can  set  this  default  to  be  shown 
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the  error  messages  generated  by  the  system.  The  consequence  of  displaying  the 
temporary  report  can  be  displayed  by  the  system  automatically  or  by  the  TA 
selecting/editing  appropriate  error  messages.  This  facility  is  useful  when  the  TA 
becomes  a  master  in  giving  quality  feedback. 
-  The  TA  can  select  their  favourite  screen  colour  for  each  window 
pop-up  or  the  dialogue  response  window. 
-  The  system  also  provides  a  view  of  the  student's  profile  for  helping 
the  TA  to  see  the  history  of  student's  errors,  which  is  classified  by  the  system 
error  types  as  well  as  providing  a  view  of  his/her  performance  via  the  skill  meter. 
-  The  TA  can  circle  a  particular  error  and  the  system  is  intelligent 
enough  to  find  the  same  type  of  such  errors  by  the  error  pattern  from  the  system's 
database  or  the  TA  can  add  new  error  patterns  that  the  system  is  intelligent 
enough  to  identify  within  the  system. 
6.4.3.5  Scenario  of  Contingent  support  depend  on  the  TA's  action 
The  scenario  of  contingent  support  depends  on  the  TA's  action,  in  that  the  TA  is 
out  of  solution  path  i.  e.  the  TA  does  not  achieve  the  cognitive  level.  Out  of 
system's  solution  path  is  the  scenario  when  the  TA  does  the  wrong  thing  i.  e.  the 
TA  does  not  get  the  right  answer  at  the  cognitive  level.  In  the  situation  that  the 
TA  responds  to  an  item  from  the  system,  trying  the  functionality  offered,  setting 
and  changing  the  customisation,  and  learning  something  from  the  interaction 
before  moving  on.  When  TAs  go  wrong  -  do  not  follow  the  system's  path,  we 
could  consider  generating  an  error  scenario. 
In  the  situation  the  system  helps/scaffolds  the  TA  to  provide  quality 
feedback  (e.  g.  there  will  be  a  help  dialogue  displayed/shown  when  the  TA 
provides  the  same  'positive  feedback'  message  in  the  same  feedback  report),  not 
only  does  the  system  provide  many  chances  for  rehearsing,  but  the  system  also 
encourages  the  TA  to  think  and  reflect  on  what  they  are  doing.  If  the  same  error 
type  appears  a  hundred  times  (such  as  between  line  I  and  line  3:  warning!  You 
are  missing  indentation  of  the  body  of  predicate  run/3;  between  line  5  and  line  8: 
warning!  You  are  missing  indentation  of  the  body  of  predicate  solve/3,  ... 
between  220  line  and  line  222:  warning!  You  are  missing  indentation  of  the  body 
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that  appear  in  the  system.  The  system  will  then  display  a  pop-up  help  dialogue  to 
scaffold  the  TA  (e.  g.  important/specific  feedback  is  a  kind  of  quality  feedback). 
Under  these  circumstances,  the  system  provides  many  opportunities  for  practice 
as  well  as  encouraging  the  TA  to  think  and  reflect  on  what  he/she  is  doing.  Other 
circumstances  can  be  seen  in  Section  6.5  (Rule  I-  Rule  14). 
6.5  Design  principles  for  using  scaffolding 
The  above  user  concern  leads  to  a  question  which  needs  to  be  answered  in  our 
context,  that  is  how  to  train/help  TAs  give  quality  feedback  on  students 
programming  assignments?  With  respect  to  the  context  of  design  principle  we 
desire  answers  to  the  following  questions:  What  is  the  role  of  the  TA?;  -  the 
answer  is  that  a  TA  is  marking  assignments  and  learning  to  give  quality  feedback; 
How  do  TAs  interact  with  the  environment?  -the  answer  is  intervention  - 
intervening  when  the  TA  performs  any  errors  or  is  encouraging  giving  'positive 
feedback'  after  finishing  any  process  (step);  Group  or  individual  work?  -the 
answer  is  individual  work;  How  does  the  environment  integrate  with  additional 
curricular  materials?  -  the  answer  is  reading  students  script  from  the  monitor; 
where  does  it  fit  in  the  sequence  of  learning?  -  the  answer  is  when  the  TA 
produces  a  final  feedback  report.  According  to  the  design  situation  in  Section 
6.4.3,  when  the  TA  doesn't  follow  the  system's  solution  path  to  the  right  answer 
at  the  cognitive  level  (does  not  follow  the  system's  rules),  the  system  provides 
help  to  the  TA  as  can  be  seen  from  the  following  principles. 
Rule  1.  If  the  TA  does  not  give  feedback  messages  to  students  to  avoid  errors 
that  the  students  made,  for  example  more  errors  of  the  same  kind  than  before; 
same  number  of  errors  of  the  same  kind  than  before;  less  errors  of  the  same  kind 
than  before.  Then  the  system  provides  a  hint  to  the  TA  (i.  e.  contingent  help)  and 
the  measure  of  'individual  feedback'  and  'feedback  loop'  will  not  increase. 
Rule  2.  If  the  TA  does  not  give  feedback  messages  to  the  students  to  avoid 
errors  that  the  students  made  Ist  time,  then  the  system  provides  a  contingent  help 
hint  to  the  TA  and  the  measure  of  'individual  feedback'  and  'feedback  loop'  will 
not  increase. 
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of  finding  the  error  made  by  student,  then  the  system  provides  a  contingent  help 
hint  to  the  TA  and  the  measure  of  'detailed/elaborative  feedback'  will  not 
increase. 
Rule  4.  If  there  are  a  number  of  the  same  kinds  of  error  found,  whether  such 
errors  happened  the  Ist  time  or  not,  but  the  TA  does  not  give  an 
'important/specific  feedback'  message  and  indicate  to  the  student  that  there  are 
more  errors  like  this,  then  the  system  provides  a  contingent  help  hint  to  the  TA 
and  the  measure  of  'important/specific  feedback'  will  not  increase. 
Rule  5.  If  the  TA  does  not  select  the  best  template  to  generate  the  feedback 
report  first  time  around.  Then  the  system  provides  a  hint  as  contingent  help  to  the 
TA  to  help  him/her  select  the  best  feedback  template  for  generating  the  feedback 
report  and  the  measure  of  'positive  feedback'  will  not  increase.  The  best  feedback 
template  is  giving  'feedback  sandwiches',  giving  either  'negative  feedback'  or 
error  messages  between  'positive  feedback'. 
Rule  6.  If  the  TA  does  not  provide  the  right  student  name  on  the  feedback 
report,  then  the  system  provides  a  contingent  help  hint  to  the  TA  to  help  him/her 
give  'individual  feedback'  with  regard  to  giving  the  right  student's  name  from  the 
student's  marking  script  in  the  feedback  report  and  the  measure  of  'individual 
feedback'  will  not  increase. 
Rule  7.  If  the  TA  does  not  provide  'positive  feedback'  (or  feedback 
sandwiches)  for  example  the  starting  detail  of  'positive  feedback';  the  ending 
detail  of  'positive  feedback';  the  positive  detail  of  the  starting  'positive  feedback'; 
the  positive  detail  of  the  ending  'positive  feedback'  in  the  feedback  report,  then 
the  system  provides  contingent  help  hints  to  the  TA  to  help  him/her  give  'positive 
feedback'  and  the  meter  of  'positive  feedback'  will  not  increase. 
in  the  case  of  the  TA  not  selecting  'select  student's  file'  menu  item  while  the 
system  is  running  the  TA  cannot  select  either  'analyse'  menu  item  or  'create 
report'  menu  item.  If  the  TA  chose  'select  student's  file'  menu  item  without 
selecting  'analyse'  menu  item  then  the  TA  cannot  select  'create  report'  menu 
item.  How  can  we  help  the  TA?  After  the  TA  selects  'analyse'  menu  item  while 
the  system  is  processing  giving  a  feedback  message  e.  g.  provide  choice  of 
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menu  item  in  the  menu  list  or  any  temporary  error  feedback  pane 
(design/implementation/style)  in  which  they  do  not  process  while  the  TA  is  in  the 
process  of  giving  feedback.  How  can  the  system  help  the  TA?  We  propose  rules 
to  help  the  TA  who  has  gone  off  the  right  direction  as  can  be  seen  from  the 
following  paragraphs. 
Rule  8:  If  the  TA  selects  'analyse'  menu  item  before  selecting  'select 
student's  file'  menu  item  then  the  system  relays  this  message  "You  should  select 
'select  student's  file'  menu  item  before  selecting  'analyse'  menu  item" 
Rule  9:  If  the  TA  selects  'Re-analyse  design/  implementation/  style'  menu 
item  before  selecting  'analyse'  menu  item  then  the  system  relays  this  message 
"You  should  select  'analyse'  menu  item  before  selecting  'Re-analyse  design/ 
implementation/  style'  menu  item" 
Rule  10:  If  the  TA  selects  'Re-analyse  design/  implementation/  style'  menu 
item  before  selecting  'select  student's  file'  menu  item  and  'analyse'  menu  item 
then  the  system  relays  this  message  "You  should  select  'student's  file'  menu  item 
first  then  select  'analyse'  menu  item  afterwards  before  selecting  'Re-analyse 
design/  implementation/  style'  menu  item.  " 
Rule  11:  If  the  TA  selects  'create  report'  menu  item  before  selecting  'select 
student's  file'  menu  item  then  the  system  relays  this  message  "You  should  select 
$select  student's  file'  menu  item  before  selecting  'analyse'  menu  item" 
Rule  12:  If  the  TA  selects  'create  report'  menu  item  before  selecting  'analyse' 
menu  item  then  the  system  relays  this  message  "You  should  select  'analyse,  menu 
item  before  selecting  'create  report'  menu  item.  " 
Rule  13:  If  the  TA  selects  'create  report'  menu  item  before  selecting  'select 
student's  file'  menu  item  and  'analyse'  menu  item  then  the  system  relays  this 
message  "You  should  select  'select  student's  file'  menu  item  first  then  select 
sanalyse'  menu  item  afterwards  before  selecting  'create  report'  menu  item.  " 
Rule  14:  If  the  TA  clicks  any  temporary  error  feedback  pane 
(design/implementation/style)  while  in  the  process  of  giving  feedback  by  either 
generating  from  a  choice  of  feedback  or  adding  any  error  messages  then  the 
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concentrate  on  providing  error  messages". 
6.6  Using  scaffolding  to  a  different  of  TA  needs 
There  are  complexities  of  system  design  concerning  various  learning  style  needs, 
ability  ranges,  as  well as  the  variation  in  the  amount  of  content  knowledge.  As  the 
categorisation  of  scaffolding  into  "types"  and  "interfaces"  above,  the  types  of 
scaffolding  can  answer  the  question  "what  does  the  scaffolding  help  to  do?  "  and 
the  interfaces  of  scaffolding  can  answer  the  question  "how  is  the  scaffolding 
presented  to  the  TAT'  In  terms  of  interfaces  of  scaffolding,  there  are  several 
disadvantages  on  stable  interfaces  because  they  do  not  address  the  various  TA 
needs.  Although  adaptive  interfaces  can  provide  varieties  of  levels  of  scaffolding 
according  to  the  TA  performance,  it  is  not  easy  to  think  about  all  the  possible 
cognitive  paths  the  TAs  might  take.  In  offering  scaffolding  for  various  TA  skill 
levels,  there  is  a  danger  in  providing  too  much,  or  too  little  information  in  the 
form  of  scaffolding.  For  that  reasons,  offering  adaptable  scaffold  interfaces  could 
help  TAs  control  help  according  to  their  needs.  Our  design  employs  both  adaptive 
and  adaptable  interfaces  -moderate  scaffolding. 
6.7  Design  of  content  alongside  scaffolding 
Most  designers  have  argued  that  providing  scaffolding-  assistance-  in  the  leaming 
process  is  the  most  difficult  aspect  of  the  leaming  process  obtained  from  the 
environment.  Therefore  the  integration  of  different  types  of  scaffolding  (i.  e. 
functional,  process,  content,  and  metacognitive),  the  combination  of  scaffold 
interfaces  -  stable,  adaptable  and  adaptive-,  and  the  different  levels  of  scaffolding 
should  be  consolidated  within  the  software.  We  believe  that  individual  TAs  have 
individual  differences  so  it  is  difficult  to  anticipate  the  amount  of  either 
scaffolding  types  or  scaffold  interfaces.  For  this  reason,  our  framework  could  be 
redesigned  as  discussed  in  Chapter  7  and  Chapter  9. 
Moreover  in  designing  the  content  incorporated  with  scaffolding,  with  regard 
to  verifying  and  clarifying  the  TAs  understandings,  the  system  could  explain  why 
the  TAs  choose  an  incorrect  answer  (from  a  choice  list).  Thereafter,  the  system 
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we  could  take  into  account  ways  to  prevent  a  TAs'  action  going  the  wrong  way  by 
a  stopping  rule.  Finally,  the  system  could  support  the  TA  to  contribute  knowledge 
of  how  to  give  quality  feedback  to  the  students;  however,  this  might  be  difficult  to 
do  because  it  depends  upon  the  TA's  skill,  knowledge  of  using  the  tool  and 
knowledge  of  giving  quality  feedback  i.  e.  learning  experience  -knowledge 
acquisition. 
6.8  Summary 
In  this  chapter,  we  have  produced  a  general  design  in  helping  people  learn  to  give 
quality  feedback.  To  implement  the  design,  we  have  selected  the  design  scenarios 
to  create  a  scaffolding  system  which  will  be  efficient  for  testing  the  hypotheses 
(in  Chapter  1)  for  which  the  Pilot  study  is  intended.  Most  hypotheses  are 
concerned  with  testing  how  various  type  of  scaffolding  in  our  system  can  help  the 
users  improve  their  knowledge  about  giving  good  feedback. 
Thus,  we  presented  the  interface  designs  for  scaffolding  (stable,  adaptive,  and 
adaptable)  for  each  type  of  scaffolding  (functional,  process,  content, 
metacognitive,  interpersonal).  Most  scenarios  are  derived  from  the  main 
requirement  of  the  system  as  presented  in  this  chapter.  The  key  implementation 
work  includes  the  development  of 
4.  functional  scaffolding  (e.  g.  Figure  6.8) 
+  content  scaffolding  (e.  g.  Figure  6.2,  Figure  6.3) 
4.  metacognitive  scaffolding  (e.  g.  Figure  6.18,  Figure  6.20,  Figure  6.23, 
Figure  6.24); 
stable  scaffold  interface  (e.  g.  Figure  6.10); 
adaptive  scaffold  interface  (e.  g.  Figure  6.9,  Figure  6.17); 
adaptable  scaffold  interface  (e.  g.  Figure  6.17); 
-*e  interacting  with  environment  (e.  g.  Figure  6.5,  Figure  6.8). 
For  adaptable  scaffolding,  we  have  chosen  to  let  the  user  control  the  amount 
of  scaffolding  by  means  of  a  simple  on/off  switch.  The  alternative  would  have 
involved  developing  mechanisms  to  manage  the  degree  of  scaffolding  available 
during  the  course  of  the  interaction.  In  the  implementation,  we  provide  pop  up 
buttons  in  the  "offer  help"  interface  that  ask  the  user  whether  he/she  needs  help. 
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essential,  it  is  important  to  implement  Rule  I-  Rule  7  carefully  so  we  can  reliably 
measure  the  TA's  improvement  in  terms  of  giving  quality  feedback  as  well  as  to 
help  him/her  learn  how  to  improve  his/her  skill. 
Nevertheless,  it  has  been  decided  that  some  design  scenarios,  which  are  not 
judged  to  be  necessary  for  the  system  at  this  time,  will  not  be  implemented  for  the 
pilot  study.  For  example,  process  scaffolding  (e.  g.  Rule  8-15,  Figure  6.11  - 
Figure  6.14,  Figure  6.15);  sending  an  electronic  feedback  report  to  the  student; 
interacting  with  environment  (e.  g.  Figure  6.4,  Figure  6.7). 
To  achieve  an  efficient  pilot  study  by  implementing  the  essential  scenarios 
(described  above),  the  animated  agent  has  not  been  implemented  in  the  current 
system.  In  addition,  it  has  not  been  judged  essential  to  implement  the 
custornisation  of  the  consequence  of  error  messages  because  we  aim  to  help  the 
TA  learn  to  give  feedback  rather  than  just  generate  a  quick  feedback  report. 
Besides,  customisation  of  the  interface  is  not  a  major  requirement  of  the  system 
(e.  g.  setting  the  user's  favourite  screen  color),  so  this  has  not  been  implemented. 
To  sum  up,  in  this  chapter  we  have  presented  a  general  design  for  a  system  to 
help  people  learn  to  give  quality  feedback.  The  implementation  of  the  system  of 
the  interface  and  usability  testing  are  described  in  Chapter  7.  The  evaluation  of 
the  leaming  environment  is  described  in  Chapter  8.  Thus,  we  believe  that  we  have 
provided  a  useful  contribution  for  people  who  wish  to  build  similar  systems  and 
would  like  to  use  the  results  of  this  chapter  as  a  starting  point. 
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Implementation  &  Usability  evaluation 
7.1  Introduction 
According  to  the  Scenario-Based  Scaffolding  System  Design  in  Chapter  6,  this 
chapter  presents  the  implementation  of  McFeSPA  derived  from  analyzing  the 
necessary  scenarios  from  the  previous  chapter  and  the  evaluation  of  the  usability 
of  McFeSPA.  In  order  to  evaluate  the  usability,  learnability,  and  effectiveness  of 
the  scaffolding  system  in  helping  people  provide  quality  feedback  and  at  the  same 
time,  help  people  learn  to  provide  quality  feedback,  the  program  platform  being 
used  to  create  a  prototype  of  McFeSPA  was  developed  by  using  Microsoft  Visual 
Basic.  While  not  as  sophisticated  a  language  as  C++  or  Java,  it  does  nonetheless, 
allow  an  object-oriented,  agent-based  style  of  programming  that  can  handle 
message  passing  and  data  tracking. 
7.2  Interface  Design 
This  section  discusses  the  interface  design,  of  McFeSPA  as  follows: 
The  Main  interface  of  McFeSPA  (see  Figure  7.1)  consists  of  a  menu  area, 
'General  Detail'  area,  'Show  Student's  Solution'  area,  'Analyse  Student's 
Solution'  area,  and  'Current  Error/Weakness  in  Feedback  Report'  area.  McFeSPA 
was  presented  as  a  menu  interface  (as  referred  to  in  Chapter  6).  There  are  seven 
menus  in  the  main  interface.  These  are  'File',  'Create  report',  'Glossary',  'View', 
'Customise',  'About  Me',  and  'Exit'  menu.  The  'General  Detail'  area  displays  the 
general  detail  for  each  student's  feedback  report  which  consists  of  marker's  name, 
marking  date,  assignment  number,  course,  class,  student's  name,  student's 
registration  number,  module,  and  student's  solution  file. 
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shows  the  student's  solution  after  selecting  the  'File'  menu  and  the  'Select 
student's  file'  menu  item.  The  current  version  of  the  'Show  Students  Solution' 
area  was  developed  in  accordance  with  suggestions  from  the  evaluators  (see 
Suggestion  13,  Appendix  I)  to  present  the  line  number  in  front  of  each  student's 
line  of  script. 
The  'Analysed  student's  solution'  pane  shows  brief  error  messages 
generated  by  the  system  after  selecting  the  'File'  menu,  then  the  'Analyse'  menu 
item.  The  V'  column  is  the  number  of  the  error  found  (of  the  same  error  type),  the 
2  nd  column  is  the  error  type,  and  the  P  column  is  the  name  of  the  error  type.  The 
'Current  error/weakness  in  Feedback  report'  area  (consists  of  three  sub-panes: 
Design,  Implementation,  and  Style)  shows  all  error  messages  derived  from  the 
user's  decision  in  generating  the  error  messages  from  the  brief  error  messages  in 
the  'Analysed  student's  solution  pane'  (via  'Choices  for  More  Errors',  'Choices 
for  One  Error',  and  'Taking  the  history  of  student's  errors  into  account' 
interface);  or  add  extra  error  messages  (via  'Add  Extra 
Design/Implementation/Style  Errors'  interface)  in  each  pane.  The  details  of  any 
temporary  feedback  message  generated  will  be  displayed  in  each  pane  for  each 
error  type  (Design/  Implementation/  Style).  The  users  can  also  add  further  error 
messages  into  the  'Current  effor/Weakness  in  Feedback  report'  area  using  the 
button  next  to  each  error  type  (Design/  Implementation/  Style)  area  of  the  main 
interface  of  McFeSPA. 
-  The  'File'  menu  contains  two  menu  list  items:  'Select  student's  file'  and 
'Analyse'  menu  items.  The  'Select  student's  file'  menu  item  allows  the  users  to 
open  the  student's  solution  file.  In  the  current  version,  there  is  only  one  type  of 
file  extension,  which  is  the  prolog  file  extension  -'.  pl'.  The  'Analyse'  menu  item 
facilitates  the  users  to  analysis  of  the  student's  file  by  automatically  generating  a 
list  of  brief  error  messages  and  placing  them  into  the  'Analysed  student's 
solution'  pane.  Each  list  of  brief  error  messages  contains  three  columns  displayed 
in  the  lower  left  pane  of  the  screen  provided  McFeSPA  analysed  the  script  and 
found  any  errors.  The  J.  "  column  is  the  number  of  the  same  error  type  found,  the 
16  Script  is  a  student's  solution  that  is  kept  in  a  file.  This  thesis  assumes  that  the  script  is  the  2nd 
submission  of  a  student's  solution  on  the  same  assignment. 
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2"d  column  is  the  error  type  (These  errors  are  design,  implernentation,  and  style 
errors),  and  the  3  rd  column  is  the  name  of  the  error  type.  Once  the  users  click  oil  a 
list  item,  which  the  Is'  column  (number  of  errors)  is  1,  tile  'Choices  for  One  Error' 
interface  (see  Figure  7.20)  will  be  displayed.  In  other  words,  tile  'Choices  for 
More  Errors'  interface  (see  Figure  7.18)  will  be  shown  if  the  number  of  errors  is 
more  than  one.  If'  no  errors  are  generated  by  McFeSPA,  the  'Add  any  error 
messages'  interface  will  be  displayed.  If  there  is  no  design/  implementation/  style 
error  generated  by  McFeSPA,  the  'Add  Extra  Des  ign/I  trip  I  enlentat  ion/Style 
Errors'  interface  will  be  presented  (e.  g.  'Add  Extra  Design  Errors'  interface  in 
Figure  7.24). 
-  The  'Feedback  Template'  interface  (see  Figure  7.2)  will  be  displayed  after 
the  'Create  Report'  menu  is  activated.  This  interface  consists  of  six  templates  for 
generating  a  feedback  report.  Each  template  has  a  different  feedback  pattern  for 
generating  a  feedback  report.  If  the  users  are  in  the  scaffold-on  mode,  McFcSPA 
will  help  the  users  to  select  the  best  feedback  ternplate  first  then  organise 
feedback  and  finally  generate  the  final  fleedback  report.  Once  a  template  has  been 
c-  y"L 
I 
'General  Detail' 
R.  g  N.  41  area 
Chapter  7  200 selected,  the  particular  'Create  Feedback  Report'  interface  (see  Figure  7.25-7.30) 
for  the  selected  template  will  be  displayed. 
Error  Wssag,  ý-.  - 
Glossary 
(p.  sitive  Feedback 
Figure  7.2  'Feedback  Template'  interface 
Search  for 
individual  fTedback 
Explanation 
This  is  a  characteristic  of  providing  quality  feedback  that 
the  teacher  should  think  about  each  student's 
performance  because  each  student  learns  differently  and 
at  different  rates.  They  understand  you  with  differing 
degrees  of  precision.  They  have  different  backgrounds 
Meaning  In  skill  meter 
The  system  provides  the  students'  name  by  default,  accofdir 
to  the  reading  each  student's  script  at  any  time,  in  the  feedb 
report,  Thus,  the  user  can  always  provide  'individual  feedba. 
to  the  students  However,  the  system  will  check  the  student 
Example 
A  student  makes  the  2nd  occurrence  of  the  same  error  t5 
Then  the  teacher  provides  feedback  with  regard 
to  his  previous  error  found.  In  addition,  thinking  about 
the  learner's  feeling  when  they  received  Wieir  assignment 
411 
Figure  7.3  'Glossary'  interface 
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-  The  'Glossary'  interface  (see  Figure  7.3)  will  be  displayed  after  the 
Chapter  7  201 'Glossary'  menu  has  been  selected.  This  interface  facilitates  the  users  to  search 
the  explanation  of  quality  feedback,  the  meaning  of  giving  quality  feedback  in  the 
skill  meter,  and  the  example  of  quality  feedback  by  selecting  tile  needed  feedback 
from  the  list  box.  The  detail  of  each  feedback  itern  is  written  in  each  text  file  and 
will  be  retrieved  when  the  users  select  a  particular  feedback. 
-  The  'Skill  meter'  interface  (see  Figure  7-5)  will  be  displayed  after  the 
'View'  inerILI,  and  the  'Skill  meter'  menu  items  are  activated.  This  interface 
allows  the  users  to  view  their  progress  in  giving  feedback  according  to  the 
measurement  of  various  areas  of  giving  quality  feedback,  by  McFeSPA,  which 
were  described  in  Chapter  6. 
Individual  Feedback  15% 
ImportantiSpecific  Feedback 
Positive  Feedback  10*/ 
Detailedflaboratme  Feedback  50% 
Feedback  Loop  20% 
Asking  Ouestion 
Skill  meter  explanation 
Good,  you  are  going  to  progress  in  giving  individual  feedback' 
Your  skill  meter  hasn't  increased,  try  to  check  your  performance  in  giving  'important/--pecific  feedback' 
Good,  you  are  going  to  progress  in  giving'posdive  feedback' 
Good,  you  are  going  to  progress  in  giving  'detailedlelaborative  feedback' 
Good,  you  are  going  to  progress  in  giving'feedback  loop' 
Your  skill  meter  hasn't  increased,  try  to  check  your  performance  in  giving  'asking  question' 
ýl  --- 
Figure  7.4  'Skill  meter'  interface  (predous  version) 
Chapter  7  202 Skill  Wer 
Indiuidual  Feedback  XIIIIIIIIIIIIIIIIII  7  times 
Import  antSpecific  Feedback  6  times 
Posdiue  Feedback  6  limes 
Detailedf  laborative  Feedback  14  times 
Feedback  Loop  3  limes 
Asking  Question  6  words 
Skill  meter  explanation 
VVell  done,  you  have  produced  a  lot  of'individual  feedback' 
Well  done,  you  have  produced  a  lot  of'importanUspecific  feedback' 
Nell  done,  you  have  produced  a  lot  of'posdive  feedback' 
Very  good,  you  have  performed  very  well  in  giving  'detailedielaborative  feedback' 
Good,  you  have  progressed  in  giving'teedback  loop' 
Nell  done,  you  have  produced  a  lot  of'asking  que-110FIC 
W.  6  ---  Glossary 
Figure  7.5  'Skill  meter'  interface  (current  version) 
Because  of  suggestion  7  in  tile  usability  study  (see  Appendix  1)  which 
implied  that  the  criteria  for  measurement  of  the  users'  skill  was  not  clear,  'Skill 
meter'  interface  in  Figure  7.4  was  changed  to  Figure  7.5. 
-  The  'Student's  Profile'  (see  Figure  7.7)  will  be  displayed  after  the  'View' 
menu,  and  the  'Student  profile'  rnenu  items  are  selected.  This  interlace  facilitates 
the  users  to  view  each  student's  record  regarding  the  history  ol'perforining  errors 
associated  with  three  error  types  (Design/  Implementation/  Style,  see  Chapter  4) 
which  are  automatically  generated  by  McFeSPA.  The  users  can  add  any 
comments  to  the  details  already  displayed. 
The  'Student's  profile'  interface  in  Figure  7.6  was  updated  to  Figure  7.7  The 
'Display  a  student  profile'  interface  was  adjusted  as  a  result  of  suggestions  4  and 
30  of  the  usability  study  (see  Appendix  1)  which  implied  displaying  a  particular 
student's  profile  of  a  student  who  was  marked  i.  e.  displaying  a  Student's  profile 
which  was  needed  to  take  into  account  the  history  of  student's  errors  that  were 
useful  rather  than  displaying  all  the  errors. 
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Missing  indentation  F 
Missing  blank  line 
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LK4J  Access  Student's  Profile 
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Figure  7.6  'Student's  Profile'  interface  (  previous  version) 
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Reg.  No.  Name 
ý  ohn  Walker 
Frequency  of  errors  found 
Design 
Didn't  use  for  1  st  letter  of  variable 
Unused  variable 
Unreachable  goal 
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Non-existent  goal 
Implementation 
Missing  Cut 
Writing  separate  symbol  notj 
Missing  parenthesis 
F, 
Style 
_ 
Missing  indentation  F 
Missing  blank  line 
............. 
Figure  7.7  'Student's  Profile'  interface  (current  version) 
Chapter  7  204 -  The  'Customise'  inenu  supports  the  users  to  customise  McFesPA  before 
generating  a  feedback  report.  McFeSPA's  customisation  consists  of  'Setting 
scaffold',  'Favourite  wording',  'Favourite  content',  'Report  template',  and 
'Manage  error/weakness  messages'  menu  itern.  In  custornization  of  'Favourite 
wording',  Tavourite  content',  the  users  can  edit  error  messages  according  to  the 
error  pattern  of  the  feedback  message  at  tile  2"d  level  (see  Section  4.6,  Chapter  4) 
This  message  like  the  original  error  messages  from  the  compiler  or  the  warning 
message  from  the  compiler.  Any  accepted  changes  will  be  updated  In  the 
customize  table  on  the  database. 
-  The  'Setting  Scaffold'  interface  (see  Figure  7.8)  allows  tile  users  to  define  a 
supporting  mode  frorn  McFeSPA.  Once  McFeSPA  is  set  either  on  or  off, 
McFeSPA  will  update  this  setting  on  the  database  immediately. 
etting 
...................................................................................................................................  :  ON:  McFeSPA  will  try  to  help  you  make  good  choices:: 
...........  I .......................................................................................................................  : 
OFF 
OK  Cancel 
Uigure  7.8  "ýctfin,,  'ýcatfold'  init'rhi-c 
statemerg 
woid 
looks  like 
might  care  to  know  this  is  not  so  good 
might  care  to  know  this  is  problematic 
alter  this  list,  double  click  here... 
warningl 
-to  altei  this  list,  double  click  here... 
Iredicate  Vatiable 
11ýý  - 
"I  ýT 
-- 
in  piedicale 
I  vajialble[ 
in  piedicale  v  11  ...  to  alter  this  list,  double  click  here- 
ssue 
nbiem 
'I  o  altei  thi,  li, 
Between  And 
ard 
boween  lirýe  vI  3nd  lire 
Figure  7.9  'Favourite  wording'  inlerface 
Chapter  7  205 -  The  'Favourite  wording'  interface  (see  Figure  7.9)  consists  of  seven  list 
boxes  featuring  words  extracted  from  the  pattern  of  the  feedback  message  at  level 
2  (see  Section  4.6,  Chapter  4).  Each  list  box  contains  a  choice  of  several  list  iterns 
that  the  users  can  select  for  customization.  The  selected  list  item  will  appear  ill  the 
error  messages  that  are  automatically  generated  by  McFeSPA.  The  users  can 
insert  a  new  favorite  word  to  any  item  lists  by  double  clicking  the  bottom  list 
item.  That  is  '***to  alter  this  list,  double  click  here***'.  The  users  can  also 
update/delete  any  list  item  by  double  clicking  the  bottom  list  item. 
-  The  'ManageData'  interface  (see  Figure  7.11)  will  be  displayed  after 
double  clicking  the  bottorn  list  of  each  list  box.  This  interface  facilitates  the  users 
to  insert/Lipdate/delete  the  selected  list  itern  in  the  'Favourite  Wording', 
'Favourite  Content',  and  'Report  Template'  interface.  The  'ManageData' 
interface  in  Figure  7.10  was  updated  to  Figure  7.11  as  a  result  of  suggestion  II  in 
the  usability  study  (see  Appendix  1)  that  indicated  the  buttons'  position  was  not 
clear. 
Figure  7.10  'iNlanagcData'  interface  (previous  version) 
Chapter  7  206 Figure  7.11  'Nlanagcl)ata'  interface  (current  version 
-  The  'Favourite  Content'  interface  (see  Figure  7.12)  facilitates  users  to 
manage  the  contents  of  error  messages  and  select  their  favorite  content  for  each 
error  type  (design,  implement,  style)  in  order  to  generate  an  automatic  error 
messages  from  McFeSPA.  The  users  can  also  updatc/delete  any  list  item,  similar 
to  the  'FaVOUrite  Wording'  interface,  by  double  clicking  the  bottom  list  itern  of' 
each  list  box. 
Chapter  7  -107 hesigný  4T,  plemerl  qbo  F, 
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DidnI  use  for  1  st  letter  of  variable 
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"'to  altei  Ihis  list,  double  click  here 
Design  - 
Design  -  Non-existent 
Figure  7.12  'Favourite  content'  interface 
Date  Style 
Pheebe  Simpson 
mm/dd/yy 
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Figure  7.13  'Report  Template'  interface 
-  The  'Report  Template'  interface  (see  Figure  7.13)  supports  the  users  to 
redefine  the  header  and  footer  of  the  feedback  report.  The  users  can  also 
Chapter  7  208 
mým  dicb  proopedLee.  I  vAspect  that  vou  may  forael  to  create  it----  Mto 
efe- update/delete  any  list  item,  similar  to  the  Tavourite  Wording',  and  Tavourite 
Content'  interface,  by  double  clicking  the  bottorn  list  item  of  each  list  box. 
-  'Manage  Error/Weakness  messages'  interface  (see  Figure  7.14)  assists  the 
users  to  edit  the  elaborative  error  messages  level  2  (see  Section  4.6,  Chapter  4) 
according  to  the  default  error  messages  further  McFeSPA  depending  upon  their 
decision  with  regard  to  three  error  types  -design  error,  implernentation  error,  style 
error-  by  McFeSPA. 
Content  of  feedback  message  Issue 
You  might  care  to  know  this  is  a  design  problem  that  lead  to  infinite  loops 
Add  Update  Delete  Close 
Rec,  -rd  I 
Figure  7.14  'Manage  errorA%eakness  messages'  interface 
-  The  'About  Me'  menu  supports  tile  users  to  see  a  summary  of  the  brief' 
overall  main  functions  in  McFeSPA,  this  menu  contains  two  menu  items.  The 
'About  McFeSPA'  interface  (see  Figure  7.15)  will  be  displayed  when  the  'About 
McFeSPA'  menu  item  is  activated.  This  interface  is  the  brief'  functionality  of' 
McFeSPA  about  Metacognitive  Feedback  Scaffolding  System  for  Pedagogical 
Apprenticeship  (McFeSPA).  The  'System  Error  Types'  interface  (see  Figure 
7.16)  will  be  displayed  when  the  'System  Fri-or  Types'  i-nenu  item  is  activated. 
This  interface  presents  the  sources  ofthe  error  types  in  the  system. 
Chapter  7  209 Skill  meter  =  to  view  the  user's  progress  in  giving  feedback  according  to  the 
measurement  of  various  quality  of  feedback  from  the  system 
Student's  profile  =  to  view  the  record  for  each  student  about  the  history  of 
performing  three  error  types  which  automatic  generated  by  the 
system 
Setting  scaffold  =  select  scaffolding  system  or  non-scaffolding  system 
Favorite  wording  =  select  favorite  words  in  order  to  generate  the  automatic  error 
messages  from  the  system 
Favorite  content  =  select  favorite  content  for  each  error  type  (design,  implement,  style) 
in  order  to  generate  the  automatic  error  messages  from  the  systen 
Report  template  =  to  redefine  header  and  looter  of  the  feedback  report 
Manage  more  erroriweakness  =  Add/Update/Delete  any  error  messages  further 
the  system 
About  me: 
About  McFeSPA  =  System  about  Metacognitive  Feedback  Scaffolding  System  for  Pedz 
Apprenticeship  (McFeSPA) 
System  Error  Types  =  The  sources  of  error  types  in  the  system 
McFeSPA  is  designed  to  help  inexperienced  teaching  assistants  (TAs),  mean  novice 
TAs  including  novice  teachers,  novice  tutors,  and  novice  lecturers,  who  lack  training 
Figure  7.15  'About  McFeSPA'  interface 
Acrobat  Document 
Please  double  click  at  box  above 
to  open  the  system  error  type  file. 
Figure  7.16  'Systern  Error  Types'  interface 
-  The  'Choices  for  More  Errors'  Interfiace  (see  FigUre  7.18)  will  be 
displayed  when  McFeSPA  has  fOLInd  more  than  one  error  for  the  same  error  type 
Chapter  7  210 and  depends  on  the  rules  for  quality  feedback  (see  Section  5.6.1,  Chapter  5).  This 
interface  offers  four  options.  If  the  I"  option  is  selected,  McFeSPA  will  generate 
a  brief  feedback  message  similar  to  the  error  messages  that  are  generated  by 
McFeSPA  after  the  student's  solution  file  is  analysed.  If  the  2  nd  option  is 
selected,  McFeSPA  will  generate  a  detailed  feedback  only  once  according  to  the 
I"  errors  of  the  same  error  types  found.  The  rest  will  be  reported  as  "There  are  X 
errors  like  this"  -  when  X  is  the  number  of  the  same  error  type.  If  the  P  option  is 
selected,  McFeSPA  will  generate  all  detailed  feedback  according  to  the  number  of 
the  same  error  type  found.  If  the  4h  option  is  selected,  McFeSPA  will  not  do 
anything.  All  feedback  messages  generated,  according  to  the  1",  2d,  and  Yd 
option,  will  be  written  in  the  temp  file  to  help  the  users  organize  feedback  before 
creating  the  feedback  report.  If  the  users  select  either  the  2  nd  option  or  the  P 
option,  the  measurement  of  the  users'  skill  meter  in  giving  'detailed  feedback' 
will  increase.  If  the  users  select  the  2  nd  option,  the  measurement  of  the  users'  skill 
meter  in  giving  'specific/important  feedback'  will  increase.  In  this  module,  if  the 
users  are  in  the  scaffold-on  mode,  McFeSPA  will  support  the  users  to  provide  the 
2  nd  option  by  offering  help.  If  the  users  accept  help",  McFeSPA  will  provide  a 
help  message,  which  via  a  pop-up  display  will  eventually  provide  the  right 
answer.  The  number  of  cases  in  which  help  is  accepted  will  be  counted  here.  In 
contrast,  if  the  users  refuse  help",  McFeSPA  will  allow  the  users  to  administer  the 
next  process.  The  number  of  occasions  on  which  help  is  refused  will  be  counted 
here.  After  ending  this  interface,  McFeSPA  will  offer  the  users  the  option  to  take 
into  account  the  student's  history  of  making  each  error  type. 
The  'Choices  for  More  Errors'  interface  (in  Figure  7.17)  was  redesigned  to 
create  a  new  one  (in  Figure  7.18)  as  a  result  of  suggestions  18,  and  32  in  usability 
study  (see  Appendix  1),  which  implied  to  remove  the  'student's  profile'  menu 
item  and  add  a  'cancel'  button. 
17  'Accept  help'  is  the  action  that  the  user  agrees  help  from  McFeSPA  after  making  an  error. 
18  'Refuse  help'  is  the  action  that  the  user  denies  help  from  McFeSPA  after  making  an  error. 
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Indicate  every  detail  of 
error  message  in  the 
feedback  message 
Figure  7.17  'Choices  for  more  errors'  interface  (previous  version) 
The  student  has  -3  -errors  -  Design  -Err-or---Unused-  variable 
What  details  do  you  want  in  the  feedback? 
MOREERROR 
: ..........  I ...................................................  jqone  Oust  brief  message).  ' 
................................................................ 
Yes  Oust  once) 
Yes  (Always) 
Say  nothing 
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Figure  7.18  'Choices  for  more  errors'  interlace  (current  Ncrsiou) 
-  The  'Choices  for  One  Error'  interface  (see  Figure  7.20)  is  run  sinjilar  to 
the  'Choices  for  More  Errors'  Interface  and  depends  on  the  rules  for  quality 
feedback  (see  Section  5.6.1,  Chapter  5).  There  are  a  few  differences  from  the 
More  than  one  error 
found 
Does  not  indicate  the 
details  of  the  feedback/just 
brief  error  messages  in  the 
feedback  message 
Chapter  7  212 'Choices  for  More  Errors'  interface.  The  P  option  (giving  detailed  feedback  to 
every  same  error  found)  in  the  'Choices  for  More  Errors'  interface  will  not  appear 
in  the  'Choices  for  One  Error'  interface.  The  3  rd  option  in  the  'Choices  for  One 
Error'  interface  is  same  as  the  4  Ih  option  in  the  'Choices  for  More  Errors'  interface 
(do  not  generate  any  feedback  messages).  In  addition,  the  measurement  of 
'specitic/ii-nportant  feedback'  will  not  appear  in  this  interface.  The  help  message 
offered  by  McFeSPA  in  this  interface  is  similar  to  the  'Choices  for  More  Errors' 
interface. 
Student  Profile  Glossary 
The  student  has  Fý  ýDeip  Error  -Unreachable  goal  __ 
What  details  do  you  want  in  the  feedback? 
OAE  ERROR 
None  Oust  brief  message) 
Yes 
, '--  Say  nothing 
................  ..  I 
11  QK  J, 
Figure  7.19  'Choices  for  one  error'  interface  (previous  version) 
Chapter  7  213 The  student  has  an  Implementation  Error  -Missing 
c  ut  (!  ) 
What  details  do  you  want  in  the  feedback? 
ONE  ERROR 
None  Oust  brief  message) 
Yes 
Say  nothing 
Glossary 
F 
................ 
! 
..........................  V  include  an  example 
ancel  ý:  OK 
Figure  7.20  'Choices  for  one  error'  interface  (current  version) 
The  'Choices  for  one  Error'  interface  (in  Figure  7.19)  was  redesigned  to 
create  a  new  one  version  (in  Figure  7.21)  as  suggestions  18,  and  32  in  tile 
usability  study  (see  Appendix  1)  implied  to  remove  tile  'Student  Profile'  Incilu 
itern  and  add  a  'cancel'  button. 
-  The  'Taking  into  account  history  of  student's  errors'  interface  (see  Figure 
7.22)  will  be  displayed  when  tile  users  need  to  add  any  extra  sentences  after  tile 
error  messages  and  depends  on  the  rules  Im  quality  Feedback  (see  Section  5.6.1, 
Chapter  5).  In  this  interfiace,  if'the  users  select  the  extra  niessage  corresponding  to 
the  history  of'  student's  errors  then  tile  measurement  of'  the  users'  skill  illeter  ill 
giving  'feedback  loop'  and  'Individual  feedback'  will  increase.  Tile  users  call 
view  the  previous  student's  errors  from  the  student's  profile  to  compare  it  with 
tile  Current  error  to  consider  which  option  should  be  selected.  Help  messages  are 
also  offered  by  McFeSPA  in  this  interface.  Despite  the  help  messages  in  this 
interface  being  different  frorn  the  'Choices  for  More  Errors'  interface  and  the 
'Choices  for  One  Error'  interface,  the  process  ot'giving  help,  accepting  help  111d 
Chapter  7  214 refusing  help  are  qUite  similar. 
To  add  the  extra  sentence  (see  choice  below),  depend  on  the  previous  student's 
current  error  found,  to  compare  with  the  student's  previous  error  (submission) 
ýýý  Glossary 
Please  select  choice  to  add  extra  sentence  after  the  error  messages 
This  is  the  1  st  time  you  have  made  this  error;  hopefully  next  time  you  could  avoid 
this  type  of  error. 
This  is  the  2nd  time  you  have  made  this  error,  however,  you  made  more  errors  of 
this  type  than  previously.  Hopefully  next  time  you  could  avoid  this  type  of  error. 
Well  done,  you  made  this  error  less  than  previously  even  this  is  the  2nd  time  you 
have  made  this  error.  Hopefully  next  time  you  could  avoid  this  type  of  error. 
Thisis  the  2nd  time  you  have  made  this  error;  hopefully  next  time  you  could 
avoid  this  type  of  error. 
.............................  n  p.  t.  h.  in.  d  nk 
Figure  7.2  1  'Add  extra  sentence  after  crror  mcssavc'  interface  (prcN  ious  version) 
Please  select  choice  to  add  extra  sentence  after  the  error  messa 
-  This  is  the  I  st  time  you  have  made  this  error,  hopefully  next  time  you  could  avoid 
this  type  of  error. 
This  is  only  the  2nd  time  you  have  made  this  error;  however,  you  made  more  errors 
of  this  type  than  previously.  Hopefully  next  time  you  could  avoid  this  type  of  error. 
Well  done,  you  made  this  error  less  than  previously  even  though  this  is  the  2nd  time 
you  have  made  this  error.  Hopefully  next  time  you  could  avoid  this  type  of  error. 
This  is  the  2nd  time  you  have  made  this  error;  hopefully  next  time  you  could 
avoid  this  type  of  error. 
.............................  0'  .  ýy  ý..  q.!  hild 
dentProfile  ý  Glossary  ýCancel  OK 
Figure  7.22  'I  akiug  into  account  hi%tor.  ý  of  student's  errors  (current  %ersion) 
The  'Add  extra  sentence  after  error  message'  interface  (in  Figure  7.2  1)  was 
Chapter  7  215 updated  to  'Taking  into  account  history  of  student's  errors'  interface  (in  Figure 
7.22)  due  to  suggestions  20,30,  and  32  in  the  usability  study  (see  Appendix  [). 
These  were  implied  to  update  the  title  of  this  interface,  to  change  the  'Student 
Profile'  menu  itern  to  the  'student  profile'  button  and  to  add  the  'cancel'  button. 
-  The  'Add  Extra  Design  Error'  interface  (see  Figure  7.24)  will  be  displayed 
when  McFeSPA  does  not  find  design  errors  after  analysis  of  the  student's  solution 
file.  Likewise,  the  'Add  Extra  Implement/Style  Error'  interface  will  be 
displayed  when  McFeSPA  does  not  find  irnplernentation/style  errors  beyond 
McFeSPA  after  analysis  of  the  student's  solution  file.  Similarly,  when  McFeSPA 
cannot  find  any  design/implenientation/style  errors,  tile  'Add  Ally  Error 
Messages'  interface  will  be  displayed.  In  these  interfaces,  McFeSPA  allows  the 
users  to  add  design/ii-nplementation/style  errors  that  the  users  think  the  student 
made  according  to  the  users'  knowledge.  Tile  users  can  also  update/  delete  the 
existing  design/irnplementation/style  error  messages  into  the  temporary  area 
before  generating  the  feedback  report. 
Add  Extra  Design  Error 
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Figure  7.24  'Add  Extra  Design  Errors'  interface  (current  version) 
Tile  'Refresh'  button  in  the  'Add  Extra  Design  Error'  interface  was  removed 
because  of  the  suggestion  21  in  the  usability  study  (see  Appendix  1)  which 
implied  its  use  was  not  necessary  (Figure  7.23  &  7.24). 
-  The  'Create  Feedback  Report'  interface  (see  Figure  7.25)  will  be  displayed 
when  the  users  select  the  Lipper  most  left  button  in  the  'Feedback  Template' 
interface.  This  interface  allows  the  users  to  generate  a  feedback  report  and  change 
the  order  of  feedback  messages  which  are  classified  by  each  error  type  (Design/ 
Implementation/  Style).  In  this  interface,  the  position  of'  'positive  feedback'  is  at 
tile  bottom  of  all  error  messages.  It'  the  users  have  the  scaff'Olding  inode  set  to  oil, 
McFeSPA  will  encourage  the  users  to  select  'positive  feedback'  from  the  list  box. 
If  the  users  do  not  select  the  appropriated  choice  of'  'positive  feedback', 
McFeSPA  will  encourage  the  users  to  select  the  best  one.  When  the  users  select 
the  appropriate  choice,  the  measurement  of  the  Users'  skill  meter  in  giving 
'positive  feedback'  will  increase.  The  meter  of'  'individual  feedback'  will  increase 
when  the  users  give  the  right  student's  name  in  the  Feedback  report.  Ifthe  (Ictail  of' 
feedback  messages  in  the  feedback  report  contains  Wil  question  words  e.  g. 
'why';  'when';  'where';  what;  'how',  tile  measurement  of'  the  users'  skill  meter 
will  increase.  This  interface  will  ask  the  users  to  double  check  the  details  of'  the 
feedback  report  before  generating  the  final  feedback  report. 
Chapter  7  217 Generate  final  report  Glossary  Exit 
lleddff  ýL,  0.0- 
--1-3  _01 
2_  111 
--05  Marker's  name 
, 
Pheebe  Simpson  Date  Assignment  No.  ------  -  class  Y,,,  j  , 
21  il  1  /05  Computing 
Beginning  phrase  ,H  etO  Sludent's  name 
F,  rf&fxzWedA,?  e,  ss&s 
ýhýarýi.  n  report  Temporary  Feedback  message:  Design  Error  Messages 
gn  1  st  order  .  -  -  .  -  .  .  -  -  .  -  -  -  -  hele 
s  a  pI  0  b  I  em  here  de  s  I g  n  error 
Implementation  2nd  order  wainingi  variable  X  in  predicate  solve/3 
T  here  are  3  errors  like  thm 
'-tyle  3rd  order 
Temporary  Feedback  message:  Implementation  Error  Messages 
........................ 
T  here  is  a  problem  heie  -  imp  ementation  error 
ýainingl  in  piedicate  solve/3 
...........  .................. 
Change  the  order  of 
Temporary  Feedback  message:  Style  Error  Miesý  al  feedback  message 
Choice  for  possible  .................  according  to  each  error 
Toýiti\e  Feedback' 
lheieisalooblerritheie  slyleevof  type 
voaining!  in  piedicaterun/3 
T  here  ate  5  errors  like  this. 
rTII1jt  It  rare  ti,  kriuý  tha,  jý  bdd  ýcriplJsokkon  Let's  seethe  following  sect  ion. 
Delete 
Refresh 
Ending  Phrase 
ýAll  the  best 
Marker's  name 
I  Pheebe  Simpson 
Figure  7.25  'Create  Feedback  Report'  interface  (Design  error/Implementation  error/Style 
error/  'positive  feedback') 
The  'Create  Feedback  Report'  interface  (in  Figure  7.25)  was  updated  to  a 
newer  version.  The  'Refresh'  button  was  removed  because  of'  suggestion  21  in 
the  usability  Study  (see  Appendix  1)  which  implied  its  use  was  not  necessary. 
When  the  users  select  tile  upper  middle  bLI11011  in  the  'Feedback  Tcrnplate' 
interface,  the  'Create  Feedback  Report'  interface  (see  Figure  7.26)  will  be 
displayed.  This  interface  allows  tile  users  to  generate  a  feedback  report  similar  to 
the  interface  in  Figure  7.25  but  in  this  interface,  the  position  of'  'positive 
feedback'  is  on  the  top  of'  all  error  messages.  The  other  objects  in  this  interface 
are  similar  to  the  interface  in  Figure  7.25. 
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Figure  7.26  'Create  Feedback  Report'  interface  (Tositive  feedback'/  Design  error/ 
Implementation  error/Style  error) 
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Figure  7.27  'Create  Feedback  Report'  interface  ('Positive  feedback'/  Design 
error/Arnplementation  error/Style  error/  Illositive  feedback') 
When  the  users  select  the  tipper  most  right  buttons  in  the  'Feedback  Template' 
interface,  the  'Create  Feedback  Report'  interface  (see  Figure  7.27)  will  be 
displayed.  In  this  interface,  the  position  of'  'positive  feedback'  is  oil  both  the  top 
and  file  bottom  of  all  error  messages.  The  other  objects  in  this  interface  are  similar 
to  ones  in  file  'Create  Feedback  Report'  interface  above  (in  Figure  7.25,  Figure 
7.26).  This  interface  will  compare  the  difference  of  the  top  and  the  bottom  of' 
'positive  feedback'  and  will  not  allow  file  users  to  provide  tile  same  'positive 
feedback'. 
When  the  users  select  the  lower  most  left  button  in  file  'Feedback  Template' 
interface,  the  'Create  Feedback  Report'  interface  (see  Figure  7.28)  will  be 
displayed.  In  this  interface,  each  error  message  (Design/  Implementation/  Style)  is 
3642080406 
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Chapter  7  220 between  two  positions  of  'positive  feedback'.  The  right  answer  of  the  bottom 
position  of  'positive  feedback'  in  this  interface  is different  from  the  other  position 
of  'positive  feedback'.  The  object  in  this  interface  is  similar  to  the  'Create 
Feedback  Report'  interface  above.  This  interface  will  compare  the  difference  of 
the  above  with  the  bottom  of  'positive  feedback'  and  not  allow  the  users  to 
provide  the  same  'positive  feedback'  between  each  error  message. 
When  the  users  select  the  lower  middle  button  in  the  'Feedback  Template' 
interface,  the  'Create  Feedback  Report'  interface  (see  Figure  7.29)  will  be 
displayed.  In  this  interface,  there  are  only  error  messages  (Design/ 
Implementation/  Style)  in  the  feedback  report.  'Positive  feedback'  does  not 
appear  in  this  interface  while  there  is  only  the  process  of'  measurement  of 
'individual  feedback'. 
Figure  7.28  'Create  Feedback  Report'  interface  (Tosit  iý  e  feedback'/  Design  error/ 
Illositive  feedback'A  mplementation  error/  'Positive  feedback'/StNrle  error/Tositive 
feedback') 
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Figure  7.29  'Create  Feedback  Report'  interface  (Design  error/  I  inplementation  error/  Style 
error) 
When  the  users  select  the  lower  most  right  buttons  in  the  Teedback  Template' 
interface,  the  'Create  Feedback  Report'  interface  (see  Figure  7.30)  will  be 
displayed.  In  this  interface,  thcrc  is  only  one  list  box  of  'choice  for  possible 
positive  feedback'  without  giving  error  messages.  Thus,  in  the  scall'Old-on  niode 
this  interface  will  check  only  the  appropriate  'positive  feedback'  e.  g.  It  is 
'negative  feedback'  messages.  Other  objects  are  similar  to  tile  'Create  Feedback 
Report'  generated  from  the  tipper  most  left  templates  in  the  'Feedback  Template' 
interface. 
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Figure  7.30  'Create  Feedback  Report'  interface  ('positive  feedback') 
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-  The  'Draft  Feedback  Report'  interface  (see  Figure  7.3  1)  assists  the  Llsei-s  to 
generate  the  final  feedback  report  before  sending  the  report  to  each  student. 
In  scaffold-on  mode,  for  every  interface,  the  users  are  ollered  lielp  support  by 
McFeSPA.  When  users  refuse  liclp  from  McFeSPA,  the  refusing  help  countcr  will 
increase.  While  if  the  users  accept  help  from  McFcSPA,  tile  COLulter  ofaccepting 
help  will  increase. 
7.3  Constraints 
The  interface,  described  in  Section  7.2,  was  designed  to  embody  McFcS11A  in 
helping  users  learn  to  give  quality  feedback  while  marking  student  programming 
V 
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associated  with  individual  parts  of  McFeSPA  to  help  the  users  customize 
McFeSPA  and  create  feedback  reports  while  achieving  feedback  from  McFeSPA. 
7.3.1  Adaptive/Adaptable  Scaffold  Constraints 
The  metaphor  underlying  the  presentation  of  McFeSPA  to  the  users  is  an 
environment  into  which  the  users  can  learn  to  give  feedback  through  the  feedback 
given  by  McFeSPA.  Using  the  'Setting  Scaffold'  interface  (see  Figure  7.8)  in 
custornization  of  McFeSPA,  McFeSPA  can  be  set  up  to  operate  in  two  modes: 
scaffolding-on  and  scaffolding-off.  The  scaffolding-on  mode  allows  the  users  to 
accept  or  refuse  help  offered  by  McFeSPA.  If  the  action"  follows  the  solution 
path,  the  user's  skill  meter  for  a  particular  kind  of  feedback  type  will  increase.  As 
described  in  the  interface  scaffold  section  (see  Section  5.3.2,  Chapter  5), 
McFeSPA's  interface  is  adaptable  because  the  users  can  customize  'setting 
scaffold'  to  receive  the  help  offered  by  McFeSPA.  In  the  case  when  scaffolding  is 
on,  a  help  message  pops  up  to  either  remind  or  help  or  scaffold  the  users.  This  is 
also  an  adaptive  interface  of  McFeSPA  which  corresponds  with  the  4'h  level  of 
Totterdell  et  al.  (1987)'s  taxonomy  of  adaptive  interfaces  -"possess  an  internal 
model  of  the  environment  in  addition  to  an  evaluation  function  and  uses  the 
predictive  capability  of  the  model  to  select  an  appropriate  response.  "  i.  e.  before 
providing  any  hint/help  to  the  users,  McFeSPA  will  check  whether  scaffold-on 
mode  has  been  set.  With  regard  to  McFeSPA  the  fading  of  scaffolds  halts 
immediately  by  the  user's  decision  to  choose  adaptable  fading  (more  details  see 
Section  5.3.3  in  Chapter  5). 
Scaffold  in  McFeSPA  is  one  way  of  providing  adaptive  help.  It  does  not 
keep  a  sequence  of  nodes  visited  (previous  TA's  action).  It  records  only  the  TA's 
customisation  and  the  last  level  of  help  for  each  hint.  These  hints  are  recorded 
when  the  TA  exits  the  system.  If  the  TA  logs  in  again,  the  system  will  be  begun  at 
the  last  level  of  help  used.  However,  if  the  TA's  record  indicates  that  they  are  at 
the  final  level  of  help,  the  system  will  inform  the  previous  level  of  the  final  level 
19  Action  is  a  particular  performance  that  the  user  does  while  using  McFeSPA  for 
example  'click  menu',  'click  menu  item',  'click  button',  'click  item list',  'click  chcckbox',  'click 
option',  'click  textbox',  'double  click  item  list',  'type  a  message',  'Scroll  the  list  box' 
Chapter  7  225 and  offer  help  to  the  TA.  It  is  up  to  the  TA  whether  to  request  or  refuse  help  from 
the  system. 
7.3.2  Functional  Scaffold  Constraints 
A  functional  scaffold  in  McFeSPA  means  that  most  of  the  screen  objects  will 
provide  the  users  with  information  when  the  mouse  pointer  moves  over  it  e.  g. 
when  moving  over  the  'Analysed  Student'  solution'  pane  in  the  main  interface  of 
McFeSPA,  the  text  of  "brief  lists  of  analysed  script  --click  each  list  item  to  create 
feedback  message"  will  be  shown.  According  to  Randoll  and  Kali  (2002) 
classification  of  types  of  scaffold,  the  tool  text  tip  in  McFeSPA  is  similar  to 
functional  scaffold  that  explain  to  the  users  what  each  object  means. 
7.3.3  Menu  Constraints 
The  idea  of  implementing  a  menu  system  in  McFeSPA  derived  from  the 
principles  of  menu  design  in  HCL  The  organised  items  on  a  menu  in  McFeSPA 
are  based  on  functional  relationships  between  the  menu  items.  McFeSPA's  menu 
is  not  complicated  so  we  designed  it  as  a  functional  menu  which  includes  shortcut 
keys. 
7.3.4  Glossary  Constraints 
The  idea  of  building  the  'Glossary'  interface  in  McFeSPA  derived  from  PACT 
geometer  (Aleven  &  Koedinger,  2000).  While  using/learning  with  McFeSPA,  the 
user  can  select  a  particular  quality  feedback  word  from  the  list  box  of  quality 
feedback  in  the  'Glossary'  interface  to  see  the  explanation,  the  meaning  in  the 
skill  meter,  and  an  example. 
7.3.5  Skill  Meter  Constraints 
With  regard  to  the  main  approach  of  McFeSPA's  system  design,  McFeSPA 
allows  the  TAs  to  view  their  own  progress  in  providing  quality  feedback  to  the 
students-  this  is  called  a  metacognitive  scaffold.  We  present  this  function  as  a 
skill  meter  which  can  be  found  in  many  systems  (for  instance,  in  Cognitive  tutors 
e.  g.  ACT  Programming  Tutor:  APT  (Corbett  &  Trask,  2000);  PACT  Geometry 
Chapter  7  226 Tutor  (Aleven  &  Koedinger,  2001)).  In  the  current  version,  we  offer  12  scripts  of 
student's  solution,  6  types  of  quality  feedback  and  20  scales"  of  the  quality 
feedback  skill  meter  in  order  to  be  sufficient  in  constructing  a  prototype  for 
helping  users  to  learn  giving  feedback.  Currently,  we  provide  20  scales  for  each 
feedback  type.  If  the  meter  of  one  becomes  full  and  the  number  of  this  feedback 
type  is  more  than  this,  these  levels  will  stay  full.  The  algorithm  for  increasing  the 
skill  meter  can  be  seen  in  Appendix  C.  The  approach  for  the  representation  of 
quality  feedback  given  in  the  skill  meter  of  McFeSPA  can  be  derived  from  the 
following. 
1)  'Important/Speciflc  Feedback':  The  measurement  of  'important/specific 
feedback'  will  be  checked  when  there  is  more  than  one  occurrence  of  the  same 
error  type  *,  found.  If  the  users  select  'Yes  gust  once)'  option,  the  skill's  level  of 
'important/specific  feedback'  will  be  increased. 
*  (From  the  choices  offered  in  the  'Choices  for  more  errors'  interface) 
2)  'Positive  Feedback':  The  measurement  of  'positive  feedback'  will  increase 
when  users  select  the  appropriate  feedback  template  (feedback  sandwiches  -start 
and  end  with  'positive  feedback'.  When  the  users  enter  the  'Create  feedback 
report'  interface  and  select  the  appropriate  'positive  feedback'  from  the  list  box 
then  the  measurement  of  'positive  feedback'  will  increase.  This  includes 
providing  different  header/footers  of  'positive  feedback'  -  feedback  sandwiches 
(in  the  'Create  feedback  report'  interface). 
3)  'Detailed/Elaborative  Feedback':  The  measurement  of  'detailed/elaborative 
feedback'  will  increase  when  the  users  select  the  'Yes'  option  either  there  is  a 
number  of  the  same  error  type  found  more  than  once  in  the  'Choices  for  more 
errors'  interface  (Yes-  just  once,  or  Yes-always)  or  only  one  error  type  found  -in 
the  'Choices  for  one  error'  interface.  However,  if  the  scaffold  mode  is  on  then 
McFeSPA  will  help  the  users  to  provide  the  appropriate  one.  That  depends  on 
more  than  one  or  only  one  of  same  error  type  found  then  McFeSPA  will  guide  the 
users  to  provide  detailed  feedback  only  once. 
20  a  scale  with  20  points 
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associated  with  the  history  of  the  student's  errors,  e.  g.  in  the  case  of  the  error  type 
found  being  the  same  as  the  one  in  the  student's  history  -"This  is  the  2"ý  ...  same 
errorfound-  hopefully,  next  time  you  could  improve  your  script  to  avoid  this  type 
of  error".  The  measurement  of  'feedback  loop'  will  increase  and  also  the 
measurement  of  'individual  feedback'  will  increase  because  'feedback  loop'  is 
associated  with  'individual  feedback'. 
5)  'Individual  Feedback':  McFeSPA  provides  students'  name  by  default, 
according  to  the  student's  script  being  read  in  the  feedback  report  at  the  time. 
Thus,  the  users  can  always  provide  'individual  feedback'  to  the  students. 
McFeSPA  will  check  the  student's  name  again  to  check  if  there  is  a  difference  in 
the  names  between  the  name  in  temporary  feedback  report  (in  the  'Create 
feedback  report'  interface)  and  the  student's  script  (in  the  main  interface),  for 
both  forename  and  last  name  or  either  of  them,  which  is  not  same  as  student's 
name  that  is  retrieved  from  student's  registration.  If  so,  the  measurement  of 
'individual  feedback'  will  not  increase.  If  the  measurement  of  'feedback  loop' 
increases,  the  measurement  of  'individual  feedback'  will  also  increase  (according 
to  the  'feedback  loop'  rule). 
6)  'Asking  Question,:  When  the  users  provide  feedback  containing  a'wh' 
question  e.  g.  --ý"who",  "when",  "where",  "why",  "whaf',  or  "how",  then  the 
measurement  of  the  'asking  question'  will  increase  according  to  the  number  of 
'wh'  questions  in  the  feedback  report. 
Note:  Before  providing  any  hint/help  to  the  user,  McFeSPA  will  check  whether 
scaffold-on  mode  is  true  or  false. 
7.3.6  Add  any  Errors  Constraints 
In  the  case  of  adding  errors  (all  error  types:  design/implementation/style  errors), 
McFeSPA  allows  users  to  add  any  error  while  the  student's  script  is  being 
analysed.  In  addition,  the  users  can  add  more  design/implementation/style  errors 
before  generating  the  feedback  report  either  by  clicking  the  'Add  Extra 
Design/Implementation/Style  button  in  the  main  interface  (see  Figure  7.1)  or  by 
clicking  the  'Manage  more  errors/weaknesses'  menu  item  in  the  customize  menu. 
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to  ensure  they  are  not  duplicated.  If  error  messages  are  duplicated,  the  system  will 
not  allow  the  error  messages  to  be  added  to  the  temporary  report. 
7.3.7  Feedback  Template  Constraints 
The  current  version  of  McFeSPA  offers  6  feedback  templates  that  are  satisfactory 
choices  in  generating  the  feedback  report  (see  Figure  7.2).  These  are  the  left  most 
upper  template  (Vt  choice)  -  error  messages  (design  error/  implementation  error/ 
style  error)  and  'positive  feedback';  the  middle  upper  template  (2  nd  choice)  - 
6positive  feedback'/  error  messages  (design  error/implementation  effor/style 
error);  the  right  most  upper  template  (3  rd  choice)  -  'positive  feedback'/  error 
messages  (design  effor/implementation  error/style  error)/  'positive  feedback';  the 
left  most  lower  template  (4  th  choice)  -  'positive  feedback'/  design  error/  'positive 
feedback'/  implementation  error/  'positive  feedback'/style  error/  'positive 
feedback';  the  middle  lower  template  (5th  choice)  -  error  messages  (design  error/ 
implementation  error/  style  error);  and  the  right  most  lower  template  (6'h  choice)- 
$positive  feedback'.  The  user  can  select  any  choices  of  feedback  template; 
however,  there  will  only  be  the  one  that  is  appropriate  for  the  feedback  pattern. 
That  is  the  Yd  choice  -  known  as  feedback  sandwiches. 
7.3.8  Feedback  Report  Constraints 
The  idea  of  generating  feedback  reports  in  McFeSPA  derived  from  Denton's 
(2001)  work.  Each  feedback  report  will  be  generated  from  a  chosen  feedback 
template.  If  the  template  contains  error  messages,  McFeSPA  will  allow  the  users 
to  change  the  order  of  the  error  messages  according  to  the  error  types  found 
(design/  implementation/  style).  If  the  template  contains  'positive  feedback', 
McFeSPA  will  allow  the  users  to  manage  the  'positive  feedback'  by 
adding/updating/deleting  the  current  'positive  feedback'.  McFeSPA  also  allows 
the  users  to  change  the  header  and  footer  of  the  feedback  report  before  generating 
the  final  feedback  report.  Furthermore,  McFeSPA  checks  for  duplicates  of  given 
'positive  feedback'  before  generating  the  final  feedback  report. 
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McFeSPA  has  a  number  of  solution  paths.  If  the  users  depart  from  McFeSPA's 
solution  path,  McFeSPA  will  offer  help  to  the  users  to  provide  quality  feedback. 
In  the  case  that  the  users  select  an  inappropriate  answer,  there  will  be  a  hint  - 
scaffold  the  users-  as  can  be  seen  from  the  context  of  hint  in  Section  5.7,  Chapter 
S. 
7.4  Usability  Evaluation 
We  have  selected  to  use  a  variation  of  the  'discount  usability'  approach  (Nielsen, 
1993)  which  requires  a  small  number  of  test  users.  Nielsen  (1993)  reported  that 
heuristic  evaluation  is  a  very  efficient  usability  engineering  method.  The 
evaluation  of  McFeSPA  appears  to  fit  the  requirements  for  the  heuristic 
evaluation  method.  Different  kinds  of  expertise  are  required  for  the  evaluators' 
performance  since  heuristic  evaluations  are  supported  to  by  representative  users 
such  as-  end  users,  product  developers,  and  usability  specialists.  Usability 
specialist  can  be  used  as  the  evaluators  even  if  they  have  little  or  no  expert 
knowledge  of  the  application  domain.  Heuristic  evaluation  is  performed  by 
examining  an  interface  and  then  providing  an  opinion  about  the  positive  and 
negative  aspects  of  the  interface  (Nielsen,  1993).  This  evaluation  is  useful  for  the 
redesign  process  because  McFeSPA  is  developed  as  a  novel  application 
(Kochakomjarupong  et  al.,  2005).  We  also  regard  it  as  useful  if  evaluators  can  be 
participants  in  the  redesign  process.  The  "discount  usability  engineering"  method 
used  here  is  based  on  the  use  of  the  following  three  techniques:  scenarios,  a  form 
of  thinking  aloud,  and  heuristic  evaluation. 
McFeSPA  has  already  had  several  version  updates  (see  Appendix  B). 
According  to  the  preliminary  usability  evaluation  in  November,  2004,  the 
evaluation  was  run  by  handing  in  screen-shots  of  the  system  in  paper  form  to  II 
members  of  the  LTRG  (Leaming  Technology  Research  Group  at  the  University 
of  Northumbria)  and  a  group  discussion  was  conducted  to  obtain  opinions  and 
suggestions  regarding  possible  changes  to  the  interface.  The  suggestions  derived 
from  the  LTRG  members  who  indicated  that  the  color  scheme  used  in  the  system 
should  be  consistent  and  not  various  different  colours  in  the  same  interface; 
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pane  should  be  changed  and  the  language  used  in  the  interface  should  be 
improved. 
According  to  such  suggestions,  the  later  version  was  updated  (see  Appendix 
Q.  A  later  usability  evaluation  was  held  in  August  2005,  with  two  evaluators  with 
experience  in  developing  educational  software.  The  evaluations  were  run 
individually  using  co-operative  evaluation  and  talk  aloud  methods.  The  main 
suggestions  which  led  to  the  system  updates  consisted  of  a)  adding  the  initial 
message  before  'do  you  need  help?  '  dialogue  message;  b)  in  the  form  of  choice 
for  one/more  error,  if  the  user  selects  "say  nothing"  (in  scaffolding-off  mode),  the 
system  would  not  enter  into  the  "Add  extra  sentence  after  error  messages" 
window;  c)  in  the  "add  any  error"  interface,  if  the  user  does  not  need  to  add  any 
error,  the  system  should  not  provide  a  'No'  button  but  should  provide  'Nothing  to 
report'  in  the  list  of  choices  instead;  d)  move  all  error  messages  and  feedback 
messages  from  the  text  box  of  Design/Implementation/Style  pane  in  the  main 
interface  to  each  feedback  report  according  to  the  user's  selection  of  the  feedback 
template;  e)  in  the  'Feedback  Template'  interface,  in  the  scaffold-on  mode  when 
the  user  selects  option  'No'  (no  need  for  help)  from  'Do  you  need  help?  '  dialogue 
message  the  system  should  generate  a  feedback  report  according  to  each 
selection;  add  more  messages  when  the  user  selects  the  choice  'No'  in  'Do  you 
need  help'  dialogue  message  then  'You  don't  need  help  so  I  will  let  you  go 
through  your  needs'  dialogue  message  will  pop  up;  add  view  to  the  user's 
performance  form  according  to  the  result  of  the  user's  skill  meter  (e.  g.  'You 
produce  a  lot  of  positive  feedback). 
The  last  usability  evaluation  was  run  in  late  January  and  February  2006 
with  three  evaluators.  We  proposed  the  following  hypothesis,  specific  questions, 
methods,  participants,  materials,  procedure,  results,  and  analysis  and  discussion  of 
the  results. 
Hypothesis:  Providing  appropriate  computer  support  could  help  the  users  deliver 
feedback  to  the  learner  using  functional  scaffolding  that  helps  the  users  find  out 
how  to  interpret/use  McFeSPA; 
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The  questioning  of  the  evaluators  was  based  on  a  number  of  usability/learnability 
issues.  The  following  questions  were  selected  for  this  purpose. 
1)  How  do  the  users  add/update/delete  data  in  'Favourite  Wording'/  'Favourite 
ContentV  'Report  Template'  menu  from  the  customise  menu? 
2)  How  do  the  users  provide  a  feedback  message  if  there  is  no  student  error 
reported  by  McFeSPA? 
3)  How  do  the  users  select  a  choice  for  one  error  (of  the  same  error  type)  found? 
4)  How  do  the  users  select  a  choice  for  more  errors  (of  the  same  error  type) 
found? 
5)  How  do  the  users  provide  extra  sentences  after  selecting  choice  for  error 
messages? 
6)  How  do  the  users  select  a  feedback  template? 
7)  How  do  the  users  generate  a  feedback  report  from  the  'create  feedback  report, 
window? 
8)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to 
understand  using  the  Tavourite  wording'  interface. 
9)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to 
understand  using  the  'ManageData'  interface. 
10)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to 
understand  using  the  'Main'  interface. 
11)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to 
understand  using  the  'Choices  for  More  Errors'  interface. 
12)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to 
understand  using  the  'Choices  for  One  Error'  interface. 
13)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to 
understand  using  the  'Add  extra  sentence  after  error  messages'  interface. 
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understand  using  the  'Add  Extra  Design  Error'  interface. 
15)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to 
understand  using  the  'Feedback  Template'  interface. 
16)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to 
understand  using  the  'Create  Feedback  Report'  interface. 
17)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to 
understand  using  the  'Draft Feedback  Report'  interface. 
18)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to 
understand  using  the  'Skill  Meter'  interface. 
19)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to 
understand  using  McFeSPA  for  the  I"  time  to  mark  the  I  r"  script. 
20)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to 
understand  using  McFeSPA  for  the  2  nd  time  to  mark  the  2  nd  script. 
21)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to 
understand  using  McFeSPA  for  the  Yd  time  to  mark  the  Yd  script. 
7.4.2  Methods 
We  used  multiple  methods,  which  can  reduce  inappropriate  certainty  (Robson, 
2002),  to  collect  data  in  the  usability  evaluation.  Our  methods  consisted  of  a  form 
of  cognitive  walk  through"  evaluation  (Rieman  et  al.,  1995),  co-operative 
evaluation"  (Marsh  &  Wright,  1999)  with  talking  aloud,  thinking  aloud  method 
(Ericsson  &  Simon,  1993),  semi-structured  interview,  and  questionnaire.  The 
procedure  of  evaluation  starts  with  a  form  of  cognitive  walk  through  evaluation. 
We  provided  a  task  description  with  several  screen  captured  shots  of  the  interface 
2'  The  cognitive  walkthrough  is  a  technique  for  evaluating  the  design  of  a  users 
interface,  with  special  attention  to  how  well  the  interface  supports  "exploratory  learning,  "  i.  e., 
first-time  use  without  formal  training. 
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to  the  Cognitive  walkthroughs  when  the  experts  do  the  task  and  anticipate  problems.  It's  different 
from  Cognitive  walkthroughs  because  the  experimenter  anticipates  the  interface  and  provides 
knowledge  and  prompts  to  the  experts  to  help  them  do  it. 
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programming  prolog  programming  assignment  through  to  generating  a  feedback 
report.  The  evaluators  stepped  through  the  sequence  of  actions  required  to 
accomplish  each  task,  their  actions  on  the  screen  were  video-recorded  as  an  avi 
file  which  provided  not  only  an  indication  of  some  of  the  errors  made  by  the  users 
but  also  allowed  for  a  quantitative  measure  of  the  user's  performance  to  be 
obtained  e.  g.  which  mechanisms  were  used  and  when  they  were  used.  The  audio 
tape  recording  was  used  to  identify  some  of  the  possible  intentional  changes  made 
by  the  evaluator,  based  on  reactions  such  as  surprise,  agreement,  or  suggestions  to 
improve  McFeSPA  while  the  actions  were  taken.  During  the  use  of  McFeSPA,  the 
evaluator  can  think  aloud  and  ask  any  questions  to  the  researcher  while  the 
researcher  explains  and  gives  the  reason  for  the  particular  problem  found.  This 
process  uses  a  form  of  cooperative  evaluation  and  thinking  aloud.  Cognitive  walk 
through  is  adapted  by  taking  the  questions  asked  by  the  experts  and  using  them  as 
the  basic  material  to  interpret  the  user's  behaviour.  Thus,  we  use  a  combination  of 
three  methods  in  usability  evaluation:  cognitive  walkthrough,  thinking  aloud,  and 
cooperative  evaluation. 
7.4.3  Participants 
In  order  to  perform  a  proper  evaluation  of  McFeSPA  interface,  some  expertise  in 
using  McFeSPA  was  required  from  the  evaluators.  We  used  three  evaluators  for 
usability  testing  as  there  is  evidence  from  36  published  usability  studies  that  the 
benefit  to  cost  ratio  for  running  a  medium-size  usability  study  is  a  maximum  of 
three  users  (Nielsen,  1993).  The  selection  of  a  certain  usability  evaluation 
approach  also  depends  on  the  end  evaluators'  availability  according  to  Nielsen 
(1993).  Their  backgrounds  vary  as  described  below: 
-  Evaluator  I  (EVI)  is  a  senior  lecturer  (Ph.  D.  in  Intelligent  Computer- 
based  Education)  from  the  Department  of  Computing  Science,  University  of 
Glasgow.  EVI  is  currently  teaching  Information  Management,  User  Centered 
Software  Design  (MScIT),  and  Professional  Software  Development.  EVI's 
research  interest  involves  usability  of  software  engineering  diagrams  and 
presentation.  EVI  has  several  years  background  in  usability  testing  including 
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and  educational  products. 
-  Evaluator  2  (EV2)  is  a  researcher  (Ph.  D.  in  Computer  Science)  from  the 
SCRE  centre.  EV2's  research  interests  include  Intelligent  Tutoring  Systems,  and 
User  Modeling.  EV2  has  a  background  in  usability  with  various  systems  that  EV2 
implemented  over  the  last  five  years  on  his  own. 
-  Evaluator  3  (EV3)  is  a  researcher  (Ph.  D.  in  Artificial  Intelligence)  from 
the  SCRE  centre.  EV3's  research  interests  include  Intelligent  Tutoring  Systems 
and  User  Modeling.  EV3  does  not  have  a  background  in  usability  testing; 
however,  EV3's  background  involves  designing  and  implementing  Intelligent 
Tutoring  Systems. 
7.4.4  Materials 
We  used  a  variety  of  materials  to  evaluate  the  usability  of  McFeSPA  with  the  help 
of  the  evaluators  such  as  a  questionnaire,  semi-structured  interview  sheet, 
observation  sheet,  software  for  screen  capture  and  producing  a  video  file  and 
audio  recording  apparatus.  The  aim  was  to  collect  the  evaluators'  impression  of 
McFeSPA  interface.  The  materials  used  in  the  study  are: 
-  Prototype  of  McFeSPA  interface  version  1.2 
-  Handout  (see  Appendix  E)  that  included  a  description  of  how  to  perform 
the  task  and  a  handout  used  as  a  brief  introduction  for  using  McFeSPA  e.  g. 
operating  the  interface,  and  the  kind  of  tasks  involved. 
-  Camstudio  is  software  for  producing  the  screen  capture  video  file,  all 
screen  activity  from  the  Windows  Desktop  into  AVI  movie  files,  generated  by 
McFeSPA  while  the  evaluator  was  performing  the  required  tasks.  The  software 
stored  user  interaction  with  the  interface  as  well  as  the  time  of  recording. 
-  Observation  sheet  (see  Appendix  E)  generated  by  the  researcher  that  noted 
while  the  evaluator  was  interacting  with  McFeSPA  and  performing  the  tasks.  The 
checklist  contains  the  specific  question  from  Section  7.4.1. 
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relating  to  the  satisfaction  of  using  McFeSPA's  interface.  This  was  completed  by 
the  evaluator  relating  to  their  opinion  about  using  McFeSPA's  interface  based  on 
their  experience. 
-  Consent  forms  were  signed  by  the  evaluator  to  agree  to  do  the  experiment. 
-  Semi-structured  interview  sheet  (see  Appendix  E)  consisted  of  the 
evaluators'  background  information,  information  about  the  satisfaction  of  using 
McFeSPA's  interface  to  be  completed  by  the  researcher  to  gauge  their  opinion  in 
using  McFeSPA  interface  based  on  their  experience  and  comments  with  regard  to 
assorted  interfaces  of  McFeSPA  and  their  effect  on  the  evaluators'  performance. 
-  Audio  recorder  used  to  complement  the  information  provided  by  the 
previous  materials  to  help  the  researcher  identify  evaluator's  intentions  while 
perfonning  particular  sequences  of  actions. 
-  Researcher  Script  used  for  helping  the  researcher  to  introduce  the  process 
of  the  experiment  to  the  evaluator  properly. 
7.4.5  Procedure 
The  study  was  run  individually  and  separately  with  each  evaluator  who  followed 
the  actions  from  the  handout  for  usability  evaluation  as  a  form  of  Cognitive 
walkthrough  method.  This  study  allows  the  evaluators  to  comment  while  they  are 
testing  McFeSPA  i.  e.  a  using  thinking  aloud  method.  In  addition  the  evaluators 
are  encouraged  to  ask  any  questions  about  the  evaluation  relating  to  the  tasks  that 
they  are  required  to  perform  during  the  evaluation  while  the  researcher  may  ask 
questions  to  the  evaluators  at  any  time  during  the  evaluation  -a  form  of  co- 
operative  evaluation.  The  researcher  set  up  the  physical  environment  to  collect  the 
data  from  the  evaluators  via  a  semi-structured  interview  with  co-operative 
evaluation  and  thinking  aloud  methods  to  produce  direct  observation  and  to 
supply  the  clarification  of  the  interface's  technique  during  the  interaction  when 
the  evaluator  needed  to  do  so.  After  that  the  evaluators  were  asked  to  complete 
the  questionnaire  regarding  satisfaction  of  McFeSPA.  The  typical  sequence  of 
events  is  described  below: 
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the  start  of  the  interaction. 
-  Check  printed  material  (consent  form,  handout,  researcher  script, 
researcher  checklist,  observation  sheet,  system  checklist  as  satisfaction 
questionnaire,  semi-structured  interview  sheet). 
-  Informed  Consent  Form:  The  researcher  handed  out  consent  forms  to  the 
participants  for  them  read  and  sign  to  ensure  they  were  willing  to  be  volunteers. 
-  Training  using  McFeSPA:  Demonstration  and  practice  using  McFeSPA 
before  starting  work  with  McFeSPA  to  ensure  that  they  did  not  have  any  usability 
problems  during  the  formal  evaluation  process. 
-  Handout  (section  1):  The  researcher  asked  the  evaluator  to  read  the  first 
section  of  the  handout  (description  and  about  McFeSPA). 
-  Handout  (section  2):  The  researcher  asked  the  evaluator  to  comment  on 
the  second  section  of  the  handout  that  consisted  of  describing  the  evaluator's 
background  infonnation. 
-  Start  audio  recorder,  screen  capture  video  file  (Camstudio  program),  and 
McFeSPA's  prototype:  Camstudio  program  catches  every  single  mouse  event 
(together  with  a  time  stamp);  thus,  the  researcher  can  monitor  the  evaluator's 
action  and  the  duration  of  the  activities  after  the  experiment.  Whilst  the  evaluators 
carry  out  the  tasks,  they  can  talk  and  think  aloud  by  using  co-operative  evaluation. 
-Semi-structured  interview:  The  researcher  interviewed  the  evaluator  with 
the  semi-structured  interview  sheet  (using  the  interface)  alongside  the  verbal 
description  of  the  technique  to  be  used  during  the  interaction. 
-  Handout  (section  3:  Task  1):  The  researcher  asked  the  evaluator  to 
perform  task  I  of  section  3,  which  relates  to  using  McFesPA's  customization. 
-  Handout  (section  3:  Task  2):  The  researcher  asked  the  evaluator  to 
perform  task  2  of  section  3,  which  relates  to  using  McFesPA  to  generate  a 
feedback  report  with  scaffolding  by  McFeSPA. 
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the  evaluator  to  complete  McFeSPA  checklist. 
7.4.6  Results 
After  iteratively  improving  McFeSPA  design  through  pilot  evaluation,  we 
performed  a  study  to  test  McFeSPA's  usability.  The  evaluation  consisted  of  two 
tasks  that  took  about  one  and  half  hours  on  average  for  each  evaluator.  Though 
the  researcher  suggested  that  the  maximum  time  in  the  study  would  be  no  more 
than  two  hours,  EV2  took  approximately  2.38  hrs  while  EVI  took  1.07  hrs  and  EV3 
took  1.18  hrs.  Those  times  performed  by  the  evaluators  do  not  include  filling  in 
the  questionnaire  and  exploring  McFeSPA  with  the  researcher  and  training  in 
using  McFeSPA.  The  researcher  also  gave  out  McFeSPA's  usability  testing 
handout  a  week  in  advance.  The  activities  that  the  researcher  required  the 
evaluators  to  do  were:  read  the  McFeSPA  description  and  provide  the  evaluator's 
background  in  usability  testing,  comment  on  McFeSPA's  interface  via  semi- 
structured  interview,  comment  on  tasks,  and  complete  the  check  list 
questionnaire.  In  order  to  roughly  equate  time  spent  on  a  task,  the  evaluators  were 
asked  to  mark  three  student's  scripts.  During  the  study,  the  researcher  explored 
McFeSPA  briefly  (roughly)  on  one  occasion  to  guide  the  evaluator  in  using 
McFeSPA  and  record  log  files  (as  avi  file)  of  the  evaluations'  interaction  with 
McFeSPA.  The  researcher  then  analysed  the  log  data  to  understand  how  the 
evaluator  used  the  interface  of  McFeSPA  and  how  they  reacted  to  McFeSPA 
together  with  the  audio  recording  of  the  evaluator's  comments  and  thinking  aloud 
whilst  using  the  interface.  Finally  the  evaluators  were  asked  to  complete  the 
questionnaire  about  their  level  of  satisfaction  in  using  McFeSPA.  The  results  were 
examined  based  on  an  observation  sheet,  semi-structured  interview,  log  file  (avi 
file)  and  questionnaire. 
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According  to  Figure  7.32,  all  CValLiators  spent  time  mostly  marking  I" 
script.  After  marking  the  Is'  script  it  appeared  that  they  becarne  familiar  with  the 
system.  Overall,  EV,  is  one  who  spent  the  most  number  of  times  in  using  the 
system  compared  with  the  others.  The  time  EV,  spent  marking  the  I"  Student's 
script  was  6  times  more  than  tile  2  nd  scripts  and  20  times  more  than  tile  3`1  script. 
With  regard  to  the  actions  of  each  evaluator  that  strayed  from  tile  Solution  Path, 
McFeSPA  offered  help  to  get  tile  evaluator  back  onto  the  correct  solution  path. 
Figure  7.33  reports  the  'accept  help'/  'refuse  help'  ofall  contingent  hints  by  till-cc 
evaluators  while  Table  7.1  describes  contingcrit  'accept  help'/  'refuse  help'  by 
time  from  EVI,  Table  7.2  from  FV,,  and  Table  7.3  from  FV;. 
Table  7.1  Accept  help  (A)  /  Refuse  help(R)  of  each  contingent  hint  (in  tile  parenthesis)  by 
time  of  EV,  e.  g.  A(5)  means  accepting  hell)  of  the  hint  number  .5 
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time  of  EVI  e.  g.  A(5)  means  accepting  help  of  the  hint  number  5  (contd.  ) 
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time  of  EV,  e.  g.  A(5)  means  accepting  help  of  the  hint  number  5 
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time  of  E"'2  e.  g.  A(5)  means  accepting  help  of  the  hint  number  5  (Ist  contd.  ) 
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time  of  EIV2  e.  g.  A(5)  means  accepting  help  of  the  hint  number  5  (2nd  contd.  ) 
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time  of  EV.,  e.  g.  A(5)  means  accepting  help  of  hint  number  5 
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According  to  Figure  7.33,  tile  number  of  IVI's  'accept  help'  and  'refusc 
lielp'  reduced  respectively  when  IN,  mark  1",  2"",  and  3`1  script  respectively.  The 
i,  and  number  of  EV2's  'accept  help'  reduced  respectively  when  I-N,  inark  1",  2"'  , 
3rd  script  respectively.  A1tIlOUgIl  EV,  's  'refuse  liclp'  in  marking  tile  2`1  script 
reduced  from  the  Ist  script  6  times,  it  was  small  increased  in  marking  tile  3"t 
script.  EV3  is  tile  one  who  'accept  lielp'  in  marking  the  Is'  script.  In  marking  all 
scripts,  EVI  is  tile  olle  who  is  the  most  'accept  help'  while  EX.,  is  the  one  who  is 
the  alost  'refuse  help'. 
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EVI  has  several  years  experience  in  usability  testing  e.  g.  researching  on  usability 
testing  processes,  and  participation  in  testing  both  commercial  and  educational 
products.  EVI  described  'Usability  Testing'  as  "process  of  determining  whether  a 
system  satisfies  the  user  in  terms  ofease  of  use  andprovision  offunction.  " 
The  following  paragraph  concerns  EVI's  results  obtained  by  analysing  the 
questionnaire,  observation  sheet,  semi-structured  interview,  and  the  results  of  log 
data,  which  can  be  seen  in  Table  F.  I-F.  26  in  Appendix  F. 
EVI  found  that  it  was  very  easy  to  edit  the  feedback  report,  to  customize 
McFeSPA,  and  to  read  characters  on  the  screen  (see  Conversationfl  in  Appendix 
F).  EVI  agreed  that  the  use  of  terms  throughout  McFeSPA  and  the  position  of 
messages  on  the  screen  were  consistent.  EVI  also  accorded  that  the  prompts  for 
input  were  clear.  However,  EVI  thought  it  was  difficult  to  organize  the  feedback 
report  because  EVI  felt  McFeSPA  did  not  allow  EVI  to  choose  some  of  the 
options  (EVI  said  "This  interface  is  very  confusing  so  I  can  give  it  three  ...  "  see 
Conversation#  II  in  Appendix  F).  EVI  commented  that  select/manage  the  choice 
of  feedback  messages,  weakness  messages  or  'positive  feedback'  were  easy 
because  EVI  felt  they  had  different  methods  (EVI  said  "The  interface  is  not  clear, 
can  I  add  my  own  information  in  there?  ";  Researcher  said  "You  can  add1save  this 
information  in  the  list  of  error  messages  beyond  McFeSPA",  see  Conversation#4 
in  Appendix  F).  EVI  also  misunderstood  managing  the  feedback  messages  by 
editing/deleting  i.  e.  EVI  misunderstood  using  the  "Update"  button  (EVI  said  "OK, 
that  is  not  clear  because  I  thought  it  updated  to  my  list  not  added  to  my  list",  see 
Conversation#2  in  Appendix  F).  EVI  also  took  issue  that  the  language  of  the  error 
messages  was  helpful  because  EVI  thought  a  help  offer  from  McFeSPA  was  an 
error  message  made  by  EVI.  EVI  pointed  out  that  the  error  messages  were  just 
frustrating.  Finally,  EVI  found  overall  it  was  troublesome  to  use  McFeSPA;  EVI-. 
overall  summary  comment  was  "Mainly,  it  was  good,  and  a  very  good  idea  -  it 
was,  as  always,  the  small  things  that  gave  me  a  negative  impression.  Overall,  I 
think  it  is  a  good,  worthwhile  system-  the  small  usability  interface  problems 
would  be  easilyfixed" 
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Rieman,  1994)  to  ask  the  same  questions  respectively  of  the  interaction  of  the 
evaluator  and  researcher  working  with  the  interface  so  that  we  can  find  some 
problems  with  the  interface  and  to  critique  EVI's  action  by  using  the  results  from 
the  log  data  and  audio  recorded  from  the  combination  of  think  aloud  method  and 
semi-structure  interview  as  below. 
EVI  did  not  try  to  produce  whatever  effect  the  action  had  if  the  interface 
was  not  responding  to  the  effect  according  to  EVI's  need.  According  to  EVI's 
log-file,  there  were  some  actions  suggested  by  McFeSPA  that  EVI  refused  e.  g. 
EVI  did  not  accept  help  offered  by  McFeSPA,  and  did  not  consider  the  history  of 
the  student's  profile  account.  EVI  tried  to  carry  out  other  actions  to  further  the 
sequence  of  action  -  handout  by  the  researcher  i.  e.  EVI  tried  to  customize  some 
information  in  the  'Report  Template'  interface,  by  adding  a  further  sentence  in  the 
implementation's  pane  of  the  main  interface. 
EVI  could  see  the  control  (e.  g.  button/menu/text  box)  for  the  action  but 
was  confused  about  how  the  control  works  (e.  g.  add  &  update  button  in 
ManageData  interface,  (see  Conversation#2  in  Appendix  F));  didn't  understand 
the  interface  'Exit'  button  is  to  exit  McFeSPA  in  which  it  did  not  close  the 
interface. 
Once  EVI  followed  the  action,  McFeSPA  produced  an  effect  that  he  did 
not  expect  i.  e.  EVI  expected  the  'student's  profile'  interface  to  be  opened  after  the 
dialogue  of  "Do  you  want  to  take  into  account  history  of  student's  errors"  was 
accepted.  (EVI  said  "When  I  click  'Yes'  and  what  I  am  expecting  to  see,  it  is  the 
'student  profile'  and...  ",  see  Conversation#  5,  in  Appendix  F) 
After  the  action  was  taken,  EVI  understood  the  feedback  message  from 
McFeSPA  and  could  go  on  to  the  next  action  with  confidence  even  if  the  feedback 
message  made  EVi  feel  unclear  about  its  meaning  beforehand  e.  g.  the  help  level  I 
of  the  'Choice  for  More  errors'  interface  (see  Conversation#  3,  in  Appendix  F) 
After  the  usability  testing  EVI  also  commented  on  McFeSPA  as  "Well,  the 
23  1)  Will  the  users  be  trying  to  produce  whatever  effect  the  action  has? 
2)  Will  the  users  see  the  control  (button,  menu,  switch,  etc)  for  the  action? 
3)  Once  the  user  finds  the  control,  will  they  recognise  that  it  produces  the  effect  they 
want? 
4)  After  the  action  is  taken,  will  users  understand  the  feedback  they  get  so  they  can  go 
on  to  the  next  action  with  confidence? 
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work  to  program  it,  which  is  really  good.  The  problems  are  small  things  that  give 
a  negative  impression  when  using  the  system,  they  are  not  big  things...  "  see 
Conversation#18  in  Appendix  F).  EVI  suggested  possible  improvements  to  the 
interface  according  to  Table  1.1  in  Appendix  1. 
7.4.6.2  Evaluator  11  (EVZ) 
EV2  is  experienced  in  usability  testing  by  testing  systems  that  he  has  implemented 
over  the  last  five  years.  EV2  described  'Usability  Testing'  as  "going  though  a 
scenario  with  a  given  piece  ofsoftware  in  order  to  identify  problems,  issues,  side- 
effects,  etc.  with  the  interface  or  the  scenario  itself.  " 
The  following  paragraphs  are  the  results  obtained  by  analysing  the 
questionnaire,  observation  sheet,  semi-structured  interview,  and  the  result  of  the 
log  data  that  can  be  seen  from  tables  F.  I-F.  26  in  Appendix  F. 
EV2  found  that  it  was  very  easy  to  manage  the  feedback  messages  by 
editing/deleting  and  to  generate  the  feedback  report.  EV2  agreed  that  it  was  easy 
to  edit  the  feedback  report  and  to  use  McFeSPA's  interface.  EV2  concurred  that 
the  use  of  terms  throughout  McFeSPA  is  consistent,  the  prompts  for  input  were 
clear,  and  the  terminology  always  related  to  the  task.  EV2  also  accepted  that 
McFeSPA  always  provided  a  progress  report  but  EV2  argued  that  it  was  "in  a 
very  annoying  wiV').  Nevertheless,  EV2  agreed  that  it  was  easy  to  organize  the 
feedback  report,  and  that  the  error  messages  were  helpful  because  of  mostly 
language  problems  (see  Conversation#38  in  Appendix  F).  EV2  thought  a  help 
offer  from  McFeSPA  was  an  error  message  he  had  made.  Finally,  EV2  found 
overall  it  was  simple  to  use  McFeSPA  but  asserted  that  the  problem  was  the  initial 
explanation  of  tasks.  This  is  not  a  primary  problem  because  the  handout  was  sent 
to  EV2  about  a  week  before  the  testing  date  and  EV2  was  trained  to  use  McFeSPA. 
We  adopted  4  questions  of  the  cognitive  walkthrough  method  (Lewis  & 
Rieman,  1994)  to  critique  EV2's  action  by  using  the  results  from  the  log  data  and 
audio  recorded  from  the  combination  of  think  aloud  method  and  semi-structure 
interview  as  below. 
EV2  tried  to  produce  whatever  effect  the  action  has.  If  the  interface  was  not 
responding  the  right  effect  according  to  EV2's  need,  EV2  did  not  produce  the 
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accepting  the  help  offered  by  McFeSPA,  not  taking  into  account  the  history  of  the 
student's  profile.  EV2  tried  to  do  other  actions  beyond  the  description  of  the  action 
-  handout  by  the  researcher  i.  e.  EV2  tried  to  view  'Favourite  content'  interface, 
add  further  sentence  in  the  design/implementation's  pane  in  the  'Create  Feedback 
Report'  interface  which  McFeSPA  does  not  allow  to  do  see  Conversation#37  in 
Appendix  F). 
EV2  could  see  the  control  (e.  g.  button/menu/text  box)  for  the  action  but 
some  buttons'  positions  made  EV2  confused  (e.  g.  a  belief  that  the  'Add',  'Update' 
and  'Clear'  button  should  be  in  the  bottom  left  of  the  interface  and  the  'Delete' 
button  should  be  under  the  list  box  but  above  the  text  box  in  the  'ManageData' 
interface,  see  Conversation#19  in  Appendix  F)  and  he  understood  that  the  'Exit' 
button  is  to  exit  McFeSPA  not  to  close  the  interface  (see  Conversation#36  in 
Appendix  F). 
Once  EV2  followed  the  action,  EV2  expected  that  the  'student's  profile' 
menu  item  in  the  'Choice  for  more  errors'  interface  would  be  displayed  for  the 
student  whose  name  appeared  on  the  student's  script  being  marked. 
After  the  action  was  taken,  EV2  understood  the  feedback  message  from 
McFeSPA  and  could  go  on  to  the  next  action  with  confidence  even  when  the 
feedback  message  made  EV2  feel  its  meaning  is  negative  i.  e.  the  help  level  I  of 
the  'Choice  for  More  errors'  interface  (see  Conversation#28  in  Appendix  F).  EV2 
suggested  possible  improvements  to  the  interface  according  to  Table  1.1  in 
Appendix  1. 
7.4.6.3  Evaluator  III  (EV3) 
EV3  has  experience  in  designing  and  implementing  Intelligent  Tutoring  Systems 
rather  than  usability  testing.  EV3  described  'Usability  Testing'  as  "It  is  to  do  with 
estimating  how  easy  it  is  to  use  a  system,  whether  it  does  what  it  is  designedfor 
and  what  are  the  problems  it  poses  to  its  users.  " 
The  following  paragraph  are  the  results  obtained  by  analysing  the 
questionnaire,  observation  sheet,  semi-structured  interview,  and  the  result  of  the 
log  data  that  can  be  seen  in  table  F.  I-F.  26  in  Appendix  F. 
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McFeSPA  (EV3  said  "Oh!  that's  very  easy.  "),  to  read  characters  on  the  screen,  to 
manage  the  feedback  message  by  editing/deleting,  to  edit  the  feedback  report,  and 
to  generate  the  feedback  report.  EV3  agreed  that  the  organization  of  information 
and  the  sequence  of  screens  were  very  clear.  EV3  concurred  that  the  use  of  terms 
throughout  McFeSPA  and  the  position  of  messages  on  the  screen  are  consistent, 
the  terminology  always  related  to  the  task,  McFeSPA  was  always  informative 
regarding  his  progress,  and  the  prompts  for  input  were  clear.  EV3  was  undecided 
about  whether  the  error  messages  were  helpful  or  not  ("because  thefeedback  on 
progress  was  a  little  annoying.  ').  EV3  thought  a  help  offer  from  McFeSPA  was 
an  error  message  made  by  EV3.  Finally,  EV3  concluded  that  overall  it  was  simple 
to  use  McFeSPA. 
We  adopted  4  questions  to  critique  the  story  (Lewis  &  Rieman,  1994)  by 
using  the  results  from  the  log  data  and  audio  recorded  from  a  combination  of 
think  aloud  method  and  semi-structure  interview  as  below. 
EV3  did  not  try  to  produce  whatever  effect  the  action  has  if  the  interface  is 
not  responding  to  the  effect  according  to  EV3's  need.  According  to  EV3's  log-file, 
there  were  some  actions  that  EV3  refused  the  effect  e.  g.  not  accepting  the  help 
offered  by  McFeSPA,  not  taking  into  account  the  history  of  the  student's  profile. 
EV3  tried  to  do  other  actions  beyond  the  described  actions  -  handout  by  the 
researcher  i.  e.  EV3  tried  to  edit  the  feedback  message  in  the  implementation's 
pane  in  the  'Create  Feedback  Report'  interface  in  which  McFeSPA  does  not  allow 
this  action. 
EV3  can  mostly  see  the  control  (e.  g.  button/menu/text  box)  for  the  action 
but  EV3  could  not  file  the  'Student  Profile'  menu  item  in  the  'Add  extra  sentence 
after  error  messages'  interface;  thus  EV3  suggested  the  researcher  improve  the 
interface  (see  Conversation#46  in  Appendix  F). 
Once  EV3  followed  the  action,  EV3  expected  that  the  'student's  profile' 
menu  item  in  the  'Add  extra  sentence  after  error  messages'  interface  would 
display  the  student  whose  name  appeared  on  the  student's  script  being  marked. 
After  the  action  was  taken,  EV3  understood  the  feedback  message  from 
McFeSPA  and  could  go  on  to  the  next  action  with  confidence,  even  when  the 
feedback  message  made  EV3  a  little  annoyed. 
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Appendix  1. 
7.5  Analysis  and  Discussion  of  the  Results 
According  to  the  results  of  the  usability  evaluation,  we  used  multiple  units  of 
analysis  from  multiple  sources  of  evidence  based  on  log  data  from  the  avi  file, 
semi-structured  interview,  McFeSPA  satisfaction  questionnaire,  and  the  think 
aloud  method.  The  component  "efficiency  of  use"  can  be  quantified  as  the 
average  time  it  takes  users  to  perform  a  certain  number  of  specified  tasks 
(Nielsen,  1993).  The  average  time  of  usability  testing  from  all  evaluators  is  101 
minutes.  EV2  spent  the  longest  time  customising  McFeSPA,  marking  the  V  script, 
and  the  2  nd  script  while  all  evaluators  spent  similar  time  in  marking  the  Yd  script. 
EV2  made  more  comments  on  using  McFeSPA  than  EVI  or  EV3  and  also  made 
more  actions  than  the  other  evaluators.  (EVI  performed  415  actions,  EV2 
performed  438  =  actions,  EVI  performed  =  326  actions). 
We  have  adopted  a  subset  of  quantifiable  usability  measurement  to  analyse  the 
data  we  collected  from  the  usability  evaluation  (Nielsen,  1993). 
EVI  and  EV2  performed  a  similar  number  of  actions,  more  than  EV3-  This 
could  be  because  EV3  is  the  only  one  who  never  double  selected  the  list  item  of 
analysed  student's  solution. 
EV,  spent  slightly  more  time  usability  testing  than  EV3  and  made  more 
comments  than  EV3  (see  Table  1.1  in  Appendix  I).  This  could  be  because  EVI  has 
a  strong  background  in  usability  testing.  EV3  accepted  help  rather  than  refused 
help,  especially  in  the  Vt  marking  when  EV3  knew  he  was  making  errors"',  EV3 
did  not  repeat  the  errors  he  made.  EV3  had  the  most  success  in  trying  to  achieve 
his  goal",  and  made  fewer  errors  than  EVI,  and  EV2.  EVI  and  EV2  sometimes 
knew  the  answers  but  they  pretended  not  to  know  them  in  order  to  test  McFeSPA 
(e.  g.  EVI  said  "I  know  when  Igo  click  on  'None'I'm  going  to  get  trouble  as  well" 
24  Error  is  the  result  of  an  action  that  the  user  is  out  of  the  step  of  the  right  solution  path  and  was 
offered  help  by  McFeSPA.  There  are  two  types  of  help  response:  refuse  help  and  accept  help. 
21  Success  is  the  result  of  the  action  that  the  user  reaches  a  step  of  the  right  solution  path  of 
McFeSPA 
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doesn't  work  but  I'm  pretending.  I  want  to  see  why.  "  see  Conversation#30,  in 
Appendix  F).  Unlike  the  other  two  EV,  did  not  view  the  skill  meter  after  finishing 
each  marking  but  viewed  after  finishing  marking  all  three  scripts.  EV2  is  had  the 
most  use  of  the  glossary  while  EV3  never  used  it  because  EV3  had  the  most 
success  without  trying  to  find  the  answer  by  viewing  the  glossary.  EV3  examined 
the  student's  profile  the  most.  Even  though  EVI  does  agree  to  receive  feedback,  it 
continuously  affects  the  flow  of  the  tasks. 
We  analysed  the  evaluators'  actions  based  on  the  log  data  (avi  file),  semi- 
structured  interview,  and  cooperation  evaluation  method  as  reported  in  the 
following  paragraph  according  to  the  specific  questions  in  Section  7.4.1. 
1)  How  does  the  user  add/update/delete  data  in  Tavourite  Wording'/ 
'Favourite  ContentV  'Report  Template'  menu  from  customise  menu? 
EV,  managed  data  (Add/  Update/  Delete)  in  'Favourite  wording'  interface 
better  than  EV2  and  EV3.  This  could  be  because  EV,  is  a  senior  lecturer  and  thus 
as  more  experience  in  giving  feedback.  EVI  misunderstood  how  to  use  the 
'Update'  button  in  the  'ManageData'  interface  (see  Conversation#2  in  Appendix 
F).  EVI  tried  to  manage  data  in  'Report  Template'  interface  but  had  no  success  in 
doing  so  because  EVI  did  not  select  a  word  from  the  list  box  after  managing  the 
data  which  results  in  some  changes  not  being  changed  according  to  EVI's  log-file. 
All  evaluators  tried  to  test  'Add',  'Update',  'Delete'  button.  EV3  understood  the 
most  in  using  the  'ManageData'  interface  while  EVI  understood  the  most  in  using 
the  'Favourite  wording'  interface.  Nevertheless,  all  evaluators  understood  using 
'Favourite  wording'  interface  quite  well  (see  Table  F.  27,  satisfied  scales, 
Appendix  F). 
2)  How  does  the  user  select  a  choice  for  one  error  (of  the  same  error  type) 
found? 
EV,  and  EV2  had  more  success  than  EV2  in  selecting  the  choice  from  'Choice 
for  One  Errors'  interface.  EVI  accepted  and  refused  help  offers  approximately  the 
same  number  of  times  while  EV3  succeeded  in  selecting  the  option  in  this 
interface  in  every  step.  EV2  mostly  tried  not  to  select  the  right  option  by  accepting 
the  defaulted  option  by  McFeSPA.  Both  EVi  and  EV2  tried  to  select  the  'Say 
Chaptcr  7  247 nothing'  option  and  'None  Oust  brief  message)'.  EVI  and  EV3  preferred  to 
indicate  the  error  line  number  into  the  feedback  report  more  than  EV2  while  EVI 
preferred  to  include  an  example  into  the  feedback  report  more  than  EV2  and  EV3 
although  not  every  time.  EV2  seldom  indicated  the  error  line  number  and  did  not 
include  an  example  into  the  feedback  report  because  EV2  suggested  to  the 
researcher  that  this  should  be  improved  (see  Appendix  I).  Nevertheless,  all 
evaluators  did  agree  that  the  interface  is  easy  to  use. 
3)  How  does  the  user  select  a  choice  for  more  errors  (of  the  same  error  type) 
found? 
Mostly  EVI  and  EV3  succeeded  in  selecting  the  'Choice  for  More  Errors' 
interface.  EV3  succeeded  in  every  step  of  in  the  'Choice  for  More  Errors' 
interface,  similar  to  'Choice  for  One  Errors'  interface.  EVI  and  EV2  knew  the 
right  option  but  selected  another  option  in  order  to  test  McFeSPA's  usability  (see 
Conversation#7,  #30  in  Appendix  F).  EV3  did  not  refuse  any  help  offered  by 
McFeSPA  in  this  interface,  accepting  help  on  two  occasions  which  is  similar  to 
EVI.  EV2  made  the  most  errors  in  this  interface  by  both  accepting  and  refusing  the 
help  offered  more  often  than  EVI  and  EV3.  EVI  performed  the  most  number  of 
actions  in  giving  the  example  into  the  feedback  report.  All  evaluators  performed 
approximately  the  same  number  of  actions  in  providing  the  'indicate  the  error  line 
number'  option.  All  evaluators  made  an  error  by  selecting  the  'Yes  (Always)' 
option  to  generate  the  error  messages  only  once.  This  could  be  because  they  knew 
this  is  not  the  right  answer.  They  then  did  not  try  to  select  it  again.  EVI  and  EV2 
did  not  select  any  option  by  accepting  the  defaulted  choice  ('None  Oust  brief 
message)')  i.  e.  EVI  performed  this  two  times  while  EV2  performed  this  only  once. 
EV3  is  the  only  one  who  never  selected  the  'Say  nothing'  option  while  EV2 
selected  it  because  EV2  thought  some  errors  were  not  important  and  did  not  need 
adding  into  the  feedback  report  (see  Conversation#34  in  Appendix  F). 
Nevertheless,  all  evaluators  agreed  to  some  extent  that  this  interface  is  easy  to 
use.  EV2  and  EV3  gave  the  same  level  of  satisfaction  for  the  'Choices  for  more 
errors'  and  'Choices  for  one  error'  interface.  EV2  thought  these  interfaces  easier  to 
use  than  EV3  while  EVi  thought  the  'Choices  for  more  errors'  interface  is  more 
difficult  to  than  the  'Choices  for  one  error'  interface  because  'Choices  for  more 
errors'  has  more  options  than  another. 
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error  messages? 
EVI  thought  that  the  Student's  profile'  interface  should  appear  before  the  'Add 
extra  sentence  after  error  message'  interface  (see  Conversation#5  in  Appendix  F). 
All  evaluators  suggested  improvements  to  the  'Student's  profile'  interface  (see  the 
new  interface  in  Figure  7.7)  so  that  it  only  displays  the  history  of  the  student 
currently  being  marked.  (see  Conversation#29,  Conversation#54  in  Appendix  F). 
EVI  and  EV2  mostly  refused  to  add  an  extra  sentence  after  the  error  message  by 
taking  into  account  the  history  of  the  student's  profile.  EVI  was  asked  to  add  a 
sentence  16  times  but  only  accepted  to  add  a  sentence  on  5  occasions.  From  these 
five  times,  EVI  succeeded  in  adding  the  sentence  3  times  and  also  received  help 
from  McFeSPA.  Even  though  EVI  received  help  from  McFeSPA,  EVI  refused  to 
follow  the  help  recommendations.  Similarly,  EV2  was  asked  to  add  extra 
sentences  14  times  but  choose  to  add  the  sentences  only  twice.  EVI  and  EV2  both 
viewed  the  student's  profile  twice.  Even  though  EV2  viewed  the  'Student's 
profile'  interface  before  selecting  a  choice  from  McFeSPA,  he  still  made  errors 
and  received  the  help  offer  by  McFeSPA  until  succeeding.  Unlike  the  others  EV3 
accepted  to  add  the  extra  sentence  in  the  majority  of  the  first  12  times  (accepted  to 
add  the  extra  sentence  for  9  out  of  12  times).  EV3  tended  to  view  the  'Student's 
profile'  interface  before  selecting  the  choice  from  McFeSPA  and  EV3  had  the 
most  success  in  selecting  the  right  choice.  Regarding  their  scale  of  satisfaction 
EV2  and  EV3  thought  the  interface  was  easy  to  use  whilst  EVI  did  not  think  it  easy 
to  use. 
5)  How  does  the  user  provide  a  feedback  message  if  there  is  no  student's  error 
analysed  by  McFeSPA? 
While  marking  the  2  nd  script,  McFeSPA  could  not  find  any  design  error.  EVI 
did  not  know  what  was  different  between  the  left  text  box  and  the  right  box  (see 
Conversation#  15  in  Appendix  F).  However,  the  other  evaluators  did  not  comment 
on  this  because  the  explanation  of  each  pane  in  the  interface  is  clear.  EV,  and  EV3 
added  design  errors  beyond  the  design  error  offered  by  McFeSPA  twice  and  they 
refused  to  add  the  style  errors  while  they  were  marking  the  P  script.  EVI  added 
his  own  error  messages  into  McFeSPA  and  added  them  into  the  feedback  report 
as  "This  program  has  an  unreferenced  variable"  and  an  error  message  offered  by 
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McFeSPA  then  he  deleted  it.  Thereafter  EV3  typed  a  message  as  "You  are  doing 
well  with  designing  the  program"  and  added  them  into  the  feedback  report. 
However  this  is  not  an  error  message  and  it  will  be  not  added  into  McFeSPA  EV2 
performed  add  extra  error  in  a  different  way  from  EVI  and  EV3.  EV2  refused  all 
add  design  error  and  implementation  error  dialogues  offered  by  McFeSPA  but 
clicked  the  'Add  Extra  Implementation'  button  next  to  the  'implementation'  pane 
of  the  main  interface  (see  Figure  7.1)  and  added  the  implementation  error  by 
using  the  default  error  messages  from  McFeSPA,  not  add  any  new  error  message, 
as  "Be  careful,  this  is  a  problem  of  implementation  -passing  the  wrong  type  of 
arguments"  into  the  feedback  report.  According  to  the  scale  of  satisfaction,  EV2 
and  EV3  thought  this  interface  was  easy  to  use  while  EVI  regarded  it  has 
moderate. 
6)  How  does  the  user  select  the  feedback  template? 
According  to  the  solution  path  of  McFeSPA  EVI  succeeded  in  selecting  the 
right  feedback  template  at  the  first  attempt.  This  could  be  because  EVI  is  a  senior 
lecturer  and  knew  how  to  provide  the  appropriate  feedback  template  for  giving  a 
feedback  report  to  the  student.  However  EV,  also  tried  to  select  another  template 
to  see  how  McFeSPA  would  respond  to  the  action  and  then  EV,  tried  to  accept 
and  refuse  the  help  offer  by  McFeSPA,  while  EV2  never  succeeded  in  selecting 
the  right  template.  Mostly  EV2  refused  the  help  offered  from  McFeSPA  even 
though  EV2  tried  to  accept  the  help  offered  from  McFeSPA  sometimes.  EV3, 
succeeded  in  selecting  the  right  feedback  template  by  accepting  the  help  offered 
from  McFeSPA  for  4  times,  at  which  point  he  knew  the  right  one,  after  which 
EV3  achieved  success.  All  evaluators  understood  this  interface  and  provided  the 
same  scale  of  satisfaction. 
7)  How  does  the  user  generate  a  feedback  report  from  'create  feedback  report' 
window  to  be  a  final  report? 
EVI  repeated  the  process  of  generating  the  final  feedback  report  several  times, 
and  almost,  succeeded  in  generating  the  final  feedback  report.  EV2  made  the  most 
errors  in  'Create  Feedback  Report'  interface  because  EV2  intended  to  test  the 
usability  of  McFeSPA.  Even  though  EV3  made  some  errors  in  this  interface,  EV3 
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understanding  of  how  to  use  this  interface,  which  is  also  reflected  by  the 
satisfaction  scale  from  Table  F.  27,  Appendix  F. 
To  sum  up,  all  evaluators  tested  McFeSPA  with  a  different  perception.  EVI 
and  EV3  commented  on  the  usability  problems  while  EV3  tried  to  achieve  the  goal 
of  the  test. 
Table  1.1  in  Appendix  I  justifies  the  evaluators'  suggestions  and  some 
participants'  suggestions  (PTI  -  PT3,  PT5,  and  PT6  from  Chapter  8)  to  improve 
McFeSPA.  We  changed  most  interfaces  according  to  the  evaluators'  suggestions 
(see  Table  1.1  in  Appendix  I).  Most  of  the  changes  were  designed  to  adopt  a 
different  interface  but  there  were  some  issues  that  addressed  the  design  criteria.  A 
small  number  of  them  are  fundamental  and  affect  the  design  of  the  system  i.  e. 
according  to  suggestion  7,  reporting  the  evaluator's  performance  from  the  skill 
meter  comes  from  the  new  principle  of  informing  changes  in  the  skill  meter 
according  to  the  number  of  times/words  (a  word  to  count  a  question  in  'Asking 
question')  shown  of  each  evaluator's  feedback  skill  as  described  below: 
0  time/word  to  be  informed  as  "Your  skill  meter  hasn't  increased,  try  to  check 
your  performance  in  giving  [feedback  type]  feedbacV 
1-5  times/words  to  be  informed  as  "Good,  you  progressed  in  giving  [feedback 
type]  feedback" 
6-10  times/words  to  be  informed  as  "Well  done,  you  produced  a  lot  of 
[feedback  type]  feedback" 
11-15  times/words  to  be  informed  as  "Very  good,  you  performed  very  well  in 
giving  [feedback  type]  feedback" 
More  than  15  times/words  to  be  informed  as  "Excellent,  you  are  using  the 
[feedback  type]  feedback  frequently" 
In  order  to  facilitate  the  developer  in  re-implementing  the  system  in  the  next 
version,  we  have  sequenced  the  suggestions  of  the  evaluators  and  the  participants 
from  high  to  low  importance  which  relate  to  improving  the  next  version  of 
McFeSPA  (see  Appendix  1).  Furthermore,  some  usability  issues  where  related  to 
the  pedagogical  approach  (some  not  important,  some  important)  e.  g.  pop  up 
encouraging  messages  (see  suggestion#5  in  Appendix  F)  is  an  important  issue  in 
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they  did  not  encourage  all  evaluators.  It  is  true  that  they  are  adults  who  do  not 
need  a  pedagogical  approach,  which  is  the  science  and  art  of  helping  children  to 
learn,  and  they  felt  annoyed  when  the  messages  were  displayed  and  suggested  that 
they  are  removed,  or  displayed  somewhere  other  than  the  centre  of  the  interface; 
As  a  result  there  was  no  pop  up  encouragement  message  in  the  evaluation  of 
McFeSPA  in  the  next  chapter. 
7.6  Summary 
This  chapter  presents  McFeSPA's  interfaces  and  constrains.  The  evaluation  study 
described  in  this  chapter  has  shown  that  all  evaluators,  including  an  expert,  were 
able  to  understand  and  operate  the  mechanisms  incorporated  into  the  prototype 
Human-Computer  interface  described  in  Section  6.2,  which  was  presented  in  the 
design  of  the  Scenario-Based  Scaffolding  System.  Nevertheless,  "breakdowns" 
(Winograd  &  Flores,  1986)  can  happen  in  situations  that  the  developer  could  not 
expect  them  to  happen. 
Among  the  changes  to  our  interfaces  suggested  by  the  evaluators  and 
participants  (in  the  evaluation  of  McFeSPA  from  Chapter  8),  most  were  aimed  at 
improving  the  interface.  Some  issues,  however,  do  impact  on  the  pedagogical 
approach  e.  g.  a  message  pops  up  when  the  users  give  the  right  feedback  for  each 
action,  but  all  evaluators  suggested  that  these  messages  should  be  removed  (see 
suggestion#5  in  Appendix  1)  because  they  felt  they  were  distracting  them. 
In  this  chapter  we  have  called  our  participants  "users"  or  evaluators.  In  the 
next  chapter  our  participants  will  be  TAs.  In  order  to  help  the  TAs  improve  the 
quality  of  their  feedback,  we  provide  them  with  pre-constructed  student  scripts 
that  will  provide  them  with  suitable  opportunities  to  give  feedback  and  also  give  a 
starting  point  to  the  analysis  of  the  scripts  through  simulating  the  effect  of  having 
a  run  time  analyser. 
In  McFeSPA,  the  user  can  add  new  student  scripts  but  since  there  is  no  run 
time  analysis  of  the  scripts,  the  users  will  have  to  provide  their  own  analysis  of 
the  errors  in  the  new  scripts.  The  run  time  analyser  is  part  of  McFeSPA!  s 
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the  run  time  analyser  for  this  research  -  it  can  be  done  later. 
In  sum,  the  point  of  this  chapter  is  interface  design  through  a  usability  study  to 
try  to  eliminate  any  usability  problems.  We  now  expect  that  the  revised  version 
will  be  adequate  for  the  purpose  of  demonstrating  how  McFeSPA  can  contribute 
to  helping  the  TAs  to  learn  how  to  give  feedback.  The  next  chapter  presents  the 
evaluation  study  that  was  carried  out  to  evaluate  the  prototype  of  McFeSPA  in 
terms  of  how  well  users  might  be  able  to  learn  to  give  feedback. 
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Evaluation  of  McFeSPA's  Learning  Environment 
8.1  Introduction 
In  previous  chapters,  we  described  how  we  designed  and  implemented 
McFeSPA's  approach  based  on  our  literature  review  of  how  to  give  quality 
feedback  (in  Chapter  2);  feedback  design  (in  Chapter  3);  analysis  of  student 
programming  weaknesses  relating  to  Prolog  programming  (in  Chapter  4); 
scaffolding  system  design  (in  Chapter  5);  and  scenario-based  scaffolding  system 
design  (in  Chapter  6).  In  addition,  we  interviewed  experts  on  feedback,  on 
programming,  and  on  Prolog  programming  in  particular  (see  Appendix  A).  We 
then  built  the  initial  system  and  performed  several  studies  to  test  McFeSPA's 
usability  after  iteratively  improving  the  McFeSPA  design  through  pilot 
evaluation.  The  last  usability  evaluation  of  McFeSPA  was  presented  in  Chapter  7. 
The  empirical  study  in  this  chapter  was  designed  to  examine  whether  the  system 
helped  TAs  to  give  feedback  with  the  help  of  McFeSPA,  and  usability  issues 
indirectly.  According  to  Nielsen  (1993;  2000)  we  could  argue  that  the  numbers  of 
participants  involved  in  our  study  is  sufficient  to  examine  the  majority  of  usability 
problems  and  to  measure  the  learnability  of  the  system.  To  follow  we  detail  the 
hypotheses,  specific  questions,  methodology,  participants,  materials,  procedure, 
results,  analysis  of  the  results,  summary  of  the  analysis  of  the  results,  discussion, 
and  summary  of  this  chapter. 
8.2  Hypotheses 
We  proposed  several  hypotheses  in  Chapter  1.  In  order  to  aid  the  reader,  we 
repeat  them  again  in  relation  to  whether  McFeSPA  meets  the  aim  of  the  research. 
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McFeSPA  could  help  TAs  increase  their  knowledge/  understanding  of  issues 
about  learning  to  give  feedback. 
2)  Providing  metacognitive  scaffolding  (i.  e.  each  level  of  detailed  feedback  in 
contingent  hints)  in  McFeSPA  could  help  the  TAs  reflect/rethink  his/her  skills  in 
giving  feedback. 
3)  When  the  TAs  obtains  knowledge  of  giving  quality  feedback,  providing 
adaptable  fading  of  McFeSPA  could  allow  the  TAs  to  learn  alone  without  any 
further  support. 
8.3  Specific  Questions 
The  questioning  of  the  evaluators  was  based  on  a  number  of  learnability  aspects 
of  feedback  giving  using  McFeSPA,  and  usability  issues  indirectly.  The  following 
questions  were  selected  for  this  purpose.  We  use  a  triangulation  method  (Yin, 
1994)  to  ensure  the  answers  to  these  questions  are  consistent  with  all  the  evidence 
obtained. 
1)  Is  the  basic  idea  of  McFeSPA  helpful? 
2)  What  did  the  participants  learn  by  using  McFeSPA? 
3)  How  do  the  participants  learn  to  provide  each  type  of  feedback  according  to 
McFeSPA? 
3.1)  How  do  the  participants  learn  to  provide  the  'Feedback  loop'  and 
'Individual  feedback'  messages? 
3.2)  How  do  the  participants  learn  to  provide  'Detailed/Elaborative  feedback' 
messages? 
3.3)  How  do  the  participants  learn  to  provide  'Important/  Spccijric  feedback' 
messages? 
3.4)  How  do  the  participants  learn  to  provide  'Positive  feedback'  messages? 
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issue  of  learning  to  give  feedback? 
5)  Can  participants  learn  more  about  giving  quality  feedback  by  using  McFeSPA 
again? 
6)  What  are  the  participants'  perspectives  in  the  experimental  group  of  receiving 
help  messages? 
6.1)  In  the  experimental  group,  were  the  help  messages  easy  to  understand? 
6.2)  In  the  experimental  group,  were  the  help  messages  useful? 
6.3)  Did  the  help  messages  help  the  participants  in  the  experimental  group 
improve  their  skills  in  giving  feedback? 
7)  Is  it  possible  to  learn  how  to  use  McFeSPA  without  any  assistance  from  the 
system? 
8)  How  does  McFeSPA  help  the  participants  to  reflect/rethink  on  their  skills  in 
giving  feedback? 
9)  What  are  the  participants'  perspectives  about  the  representation  of  their  skill  in 
giving  feedback? 
9.1)  Did  the  representation  of  each  participant's  skill  in  giving  feedback  after 
using  McFeSPA  make  each  participant  realise  that  he/she  needs  to  improve 
his/her  skills  at  giving  feedback? 
9.2)  Did  representation  of  each  participant's  skill  at  giving  feedback  (skill 
meter)  help  each  participant  think  more  about  his/her  skills? 
10)  What  are  the  participants'  perspectives  about  effectiveness  of  using 
McFeSPA? 
10.1)  Do  the  participants  agree  that  McFeSPA  can  help  them  to  give  quality 
feedback  to  their  students? 
10.2)  Did  McFcSPA  help  participants  to  finish  work  quickly,  effectively  and 
improve  their  productivity? 
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students? 
11)  Can  the  participants  apply  the  knowledge  they  obtained  by  using  the  system 
to  mark  any  programming  assignment  (not  only  Prolog)? 
12)  What  is  the  participants'  level  of  satisfaction  using  McFeSPA? 
12.1)  Did  the  participants  enjoy  learning  with  McFeSPA? 
12.2)  Can  McFeSPA  be  frustrating? 
12.3)  What  did  the  participants  like  in  particular  about  McFeSPA? 
12.4)  What  did  the  participants  dislike  in  particular  about  McFeSPA? 
8.4  Methodology 
We  use  multiple  methods  to  reduce  inappropriate  certainty  (Robson,  2002)  and  to 
clarify  ambiguous  26  data  (Molka-Danielsen,  2000)  in  the  evaluation  of  McFeSPA. 
Our  methods  can  be  described  as  a  combination  of  a  form  of  cognitive 
walkthrough  (Rieman  et  al.,  1995),  thinking  aloud  (Ericsson  &  Simon,  1993), 
structured  interview,  questionnaire,  and  comparison  of  pre-test  and  post-test.  The 
evaluation  begins  with  a  pre-test,  then  a  form  of  cognitive  walkthrough.  There  are 
two  TA  groups  to  test  the  system.  One  is  an  experimental  group  which  tested  the 
system  with  help  offered  by  the  system  and  then  used  the  system  without  any  help 
from  the  system.  Another  is  a  comparison  group,  who  tested  without  any  help 
being  offered  by  the  system.  We  have  provided  a  task  description  with  several 
screen  captures  of  the  interface  (see  Appendix  E,  G),  and  a  correct  action 
sequence  for  marking  a  Prolog  programming  assignment  by  analysis  of  student's 
weakness  (see  Chapter  4)  through  to  generating  a  feedback  report.  As  each  TA 
stepped  through  the  sequence  of  actions  required  to  accomplish  each  task,  his/her 
actions  were  screen-recorded  to  an  avi  file  which  provides  not  only  an  indication 
of  some  of  the  errors  made  by  the  TA  but  also  the  opportunity  to  provide  a 
quantitative  measure  of  the  TA's  performance  e.  g.  which  mechanisms  were  used 
26  Ambiguous:  having  or  expressing  more  than  one  possible  meaning,  sometimes 
intentionally  (Cambridge  advanced  learner's  dictionary,  2003) 
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the  possible  intentional  changes  made  by  the  TA,  based  on  reactions  such  as 
surprise  and  agreement  when  the  actions  were  taken.  During  the  use  of  the 
system,  the  TA  was  encouraged  to  think  aloud  and  ask  questions  to  the 
experimenter  once  the  TA  had  finished  using  the  system.  Thereafter  the  TA  was 
asked  to  complete  a  questionnaire  and  was  interviewed  to  find  out  their 
perspective  on  their  improvement  through  learning  with  the  system. 
8.5  Participants 
in  order  to  perform  an  evaluation  of  McFeSPA  that  met  our  requirements,  we 
sought  six  relatively  inexperienced  TAs  who  had  some  familiarity  with  Prolog 
Programming  (or  have  previously  used  Prolog  as  a  learning  tool;  or  understand 
simple  Prolog  code)  and  had  marked  some  programming  assignments  (these  did 
not  need  to  be  Prolog  ones)  and  who  were  willing  to  take  part  in  a  study  on  how 
to  improve  feedback.  In  our  plan  we  wanted  three  inexperienced  TAs  to  use 
McFeSPA  with  scaffolding  (the  experimental  group)  and  another  three  to  use  the 
system  without  scaffolding  (the  comparison  group).  It  proved  difficult  to  find  TAs 
with  very  little  experience,  so  the  plan  was  adapted. 
8.5.1  Participant  1  (PT1) 
PTI  is  a  researcher  (Ph.  D.  in  communication  and  collaborative  systems 
specialising  in  cognitive  science  and  artificial  intelligence)  at  the  School  of 
Informatics,  University  of  Edinburgh.  PTI's  work  in  academia  falls  under  two 
categories:  teaching  (as  tutor  and  teaching  assistant  for  4  years)  and  research.  PTI 
has  lectured  on  Artificial  Intelligence  Programming  in  Prolog  and  assisted  with 
the  teaching  of  courses  on  Prolog,  Cognitive  modeling,  Advanced  Interactive 
Learning  Environments,  and  Statistics  and  Experimental  Methodologies.  PTI  has 
also  tutored  on  numerous  Al  and  Cognitive  Science  courses. 
8.5.2  Participant  2  (PT2) 
PT2  is  a  Ph.  D.  student  at  the  School  of  Informatics,  University  of  Edinburgh.  PT2 
completed  the  MSc.  in  Informatics,  at  the  University  of  Edinburgh  and  was  a 
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teaching  includes  Prolog  programming.  PT2  also  worked  as  a  software  engineer 
with  Altion  Ltd  in  Dublin,  Ireland  for  three  years.  Currently,  PT2  is  a  teaching 
assistant  which  requires  being  a  demonstrator/marker  for  Functional 
Programming,  Computation  and  Logic,  Object-Oriented  Programming,  and  Data 
and  Analysis. 
8.5.3  Participant  3  (PT3) 
PT3  is  an  M.  Sc.  student  at  the  Department  of  Computing  Science,  University  of 
Glasgow.  PT3  has  familiarity  with  Prolog  (as  part  of  PTYs  undergraduate  studies) 
and  has  marking  experience  since  PT3  was  a  teaching  assistant  in  the  department 
for  two  years. 
8.5.4  Participant  4  (PT4) 
PT4  is  a  Ph.  D.  student  in  the  SCRE  centre,  University  of  Glasgow.  PT4  leamt 
Prolog  over  ten  years  ago.  PT4  has  only  slight  familiarity  with  Prolog,  but  has 
several  years  of  experience  in  marking  C  programming  assignments. 
8.5.5  Participant  5  (PT5) 
PT5  is  a  researcher  (Ph.  D.  in  the  centre  for  intelligent  systems  and  their 
applications)  at  the  School  of  Informatics,  University  of  Edinburgh.  PT5  has  three 
years  experience  in  teaching  and  marking  assignments,  especially  in  teaching 
Prolog  programming. 
8.5.6  Participant  6  (PT6) 
PT6  is  a  Ph.  D.  student  in  the  centre  for  intelligent  systems  and  their  applications 
at  the  School  of  Informatics,  University  of  Edinburgh.  PT6  had  teacher  training 
with  PGCE  programmes  in  education.  PT6  also  has  experience  in  teaching  in 
secondary  schools,  sixth  form  colleges,  tutoring  at  the  introductory  level  at 
university,  and  some  experience  of  teaching  about  Prolog  programming 
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We  used  a  variety  of  materials  to  evaluate  the  McFeSPA  leaming  environment 
and  learning  gained  through  using  McFeSPA.  These  materials  included  a 
questionnaire,  structured  interview  sheet;  observation  checklist;  screen  capture 
video  file,  audio  recording;  and  a  pre-test  and  a  post-test.  These  resources  were 
chosen  to  collect  the  TA's  perspective  in  learning  with  McFeSPA.  In  more  detail, 
the  materials  used  in  the  study  were: 
-  Prototype  of  McFeSPA  interface  version  1.3 
-  Demonstration  file  generated  by  the  experimenter  to  train  the  participants  to  use 
McFeSPA. 
-  Handouts  which  included  the  directions  needed  to  perform  the  task  and  a  brief 
user  manual  handout  describing  how  to  use  the  system  e.  g.  using  the  interface, 
and  tasks. 
-  Camstudio,  a  toot  that  records  all  screen  activity  from  the  Windows  Desktop 
into  AVI  movie  files  generated  by  the  system  while  the  participants  are 
performing  the  task  required.  It  stores  participants'  action  with  the  interface  as 
well  as  the  time  of  the  recording. 
-  Observation  sheet  generated  by  the  experimenter  which  was  completed  whilst 
the  participants  were  interacting  with  the  system  and  performing  the  tasks.  The 
checklist  contains  the  specific  questions  listed  above. 
-  System  checklist,  used  as  a  satisfaction  questionnaire,  that  contained  a  checklist 
about  the  usability  of  the  system,  and  a  checklist  about  feedback  regarding  the 
participant's  experience  in  using  McFeSPA.  Participants  were  required  to 
complete  these  checklists  detailing  their  opinions  in  using  the  system  based  on 
their  experience. 
-  Consent  form  to  be  signed  by  the  participants  to  record  their  agreement  to  take 
part  in  the  experiment. 
-  Structured  interview  sheet  which  was  used  to  gather  the  participants' 
background  data,  data  about  the  satisfaction  of  using  the  McFeSPA's  interface, 
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completed  by  the  experimenter  on  their  opinion  based  on  their  experience  and 
comments  with  regard  to  assorted  interfaces  of  the  system  and  their  effect  on  the 
participants'  performance. 
-  Audio  recording  intended  to  complement  the  information  provided  by  the 
previous  materials  to  help  the  experimenter  identify  the  participants'  intention 
while  performing  particular  sequences  of  actions. 
-  Experimenter  Script  intended  to  help  the  experimenter  introduce  the  process  of 
the  experiment  to  the  participants  properly. 
-  Pre/post  test  paper  intended  to  help  the  experimenter  examine  the  participants' 
previous  knowledge  in  giving  feedback  and  the  knowledge  they  gained  after  using 
the  system.  The  Pre/Post  test  was  used  in  order  to  measure  the  participants' 
understanding  of  giving  good  feedback  before  and  after  using  McFeSPA.  The 
pre/post  test  paper  was  designed  to  measure  giving  'detailed/elaborative 
feedback',  'important/specific  feedback,  'feedback  loop'  and  'Individual 
feedback',  and  'feedback  pattern'  as  feedback  form.  The  choices  of  giving 
feedback  presented  in  the  pre/post  test  are  quite  similar  to  the  choices  in  the 
system.  However,  the  participants  were  asked  to  write  the  reasons  for  each 
selected  answer. 
8.7  Procedure 
The  study  required  each  participant  to  take  part  individually  and  separately,  with 
each  participant  following  the  actions  from  the  McFeSPA  user  guide  handout. 
The  participants  were  encouraged  to  comment  on  the  system  after  they  finished 
using  the  system.  The  participants  were  divided  into  two  groups.  The  evaluation 
of  the  first  group  consisted  of  two  tasks  (task  one,  using  McFeSPA  with 
scaffolding,  task  two  using  the  system  without  scaffolding)  while  the  evaluation 
of  the  second  group  involved  using  McFeSPA  without  scaffolding  only.  The 
participants  were  asked  to  do  a  pre-test  before  using  the  system  and  a  post-test 
after  using  the  system.  The  experimenter  was  responsible  for  setting  up  the 
physical  environment  to  collect  the  data  from  the  participants  via  Camstudio. 
Chapter  8  261 After  that  the  participants  were  asked  to  complete  a  questionnaire  regarding 
satisfaction  with  the  system.  Finally,  the  participants  were  interviewed  using  the 
structured  interview  sheet.  The  typical  sequences  of  events  are  described  below: 
-  Preliminary  set  up:  The  experimenter  checked  printed  material  (consent  form, 
pre-test  paper,  handout,  experimenter  script,  experimenter  checklist,  system 
checklist  (satisfaction  questionnaire),  structured  interview  sheet,  post-test  paper) 
before  the  interaction  started. 
-  Informed  Consent  Form:  The  experimenter  handed  out  an  informed  consent 
form  to  the  participants  to  read  and  signed  to  ensure  the  participants  were  willing 
to  be  volunteers. 
-  Pre-Test  Process:  Before  starting  the  pre-test,  the  experimenter  had  to  be  sure 
that  the  participants  understood  all  the  instructions  in  the  paper  test.  To  do  this, 
before  starting  the  process  some  practice  questions  were  asked  to  check  the 
participants'  understanding  and  also  to  give  them  a  chance  to  ask  any  questions 
until  they  were  satisfied  that  they  understood  what  to  do. 
-  Training  using  the  system:  A  pre-recorded  demonstration  of  using  the  system 
was  provided  and  the  participant  practiced  using  the  real  system  before  starting 
work  with  the  system  to  ensure  that  they  did  not  have  any  usability  problems 
during  the  evaluation  process. 
-  Started  audio  recorder,  Camstudio,  and  the  McFeSPA  prototype:  Camstudio 
catches  every  single  mouse  event  (together  with  a  time  stamp);  thus,  the 
experimenter  can  monitor  the  action  of  participants  and  their  activity  durations 
after  the  experiment.  During  performing  the  task  the  participants  were  encouraged 
to  think  aloud.  Meanwhile  using  the  system  each  participant's  action  was 
recorded  as  log-files  to  understand  how  each  participant  used  McFeSPA,  how 
they  reacted  to  McFeSPA  together  with  the  audio  recording  with  the  participant's 
comments  and  thinking  aloud  whilst  using  the  interface. 
-  Handout  (section  1)  Process:  The  experimenter  asked  the  participant  to  read  the 
first  section  of  the  handout  (description  about  McFeSPA). 
-  Handout  (section  2:  Task  1)  Process:  The  experimenter  asked  the  participant  to 
perform  section  2  task  1,  which  related  to  using  McFesPA  to  generate  a  feedback 
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comparison  group) 
-  Handout  (section  2:  Task  2)  Process:  The  experimenter  asked  the  participant  to 
perform  section  2  task  2,  which  related  to  using  McFesPA  to  generate  a  feedback 
report  without  scaffolding  by  McFeSPA 
-  Post-Test  Process:  Immediately  after  finishing  the  learning  session  with 
McFeSPA,  the  experimenter  handed  out  the  Post-Test  which  was  similar  to  the 
Pre-Test,  but  contained  a  different  order  sequence  to  measure  the  knowledge 
improvement  of  participants. 
-  System  checklist  as  a  satisfaction  questionnaire:  The  experimenter  asked  the 
participant  to  complete  the  questionnaire  in  order  to  collect  data  regarding  to  the 
participants'  level  of  satisfaction  when  using  McFeSPA. 
-Structured  interview:  The  experimenter  interviewed  the  participants  with  the 
structured  interview  sheet  in  order  to  collect  the  participants'  background 
information,  judge  the  efficiency  of  the  process  when  using  McFeSPA,  and  the 
participants'  improvement  of  giving  better  feedback. 
8.8  Results 
The  results  were  examined  based  on  the  triangulation  approach  (Yin,  1994)  which 
contains  many  sources  of  data  collection  i.  e.  observation  checklist,  log-files, 
questionnaire,  interview,  pre-test,  post-test.  Overall  activities  took  about  two 
hours  on  average  for  each  participant. 
By  using  McFeSPA  with  scaffolding,  all  participants  in  experimental 
group  (PTI,  PT2,  and  PT3)  marked  three  scripts  in  38,26,  and  14  minutes 
respectively.  Later  they  use  McFeSPA  without  scaffolding  and  mark  the  same 
three  scripts  in  less  time  than  previously  i.  e.  20,7,  and  7  minutes  respectively. 
PTI  always  viewed  the  skill  meter  after  marking  each  script  but  later  PTI  marked 
the  same  three  scripts  in  a  different  order.  PT2  viewed  the  skill  meter  after 
marking  each  script  with  scaffolding  by  McFeSPA.  Later,  PT2  viewed  it  after  re- 
marking  the  2  nd 
,  and  the  3  rd  Script.  PT3  viewed  the  skill  meter  only  once  after 
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on  training  to  use  McFeSPA  while  PT3  needed  10%.  With  regard  to  their  actions 
in  giving  each  type  of  feedback  to  the  student's  feedback  report,  each 
participant's  log-file  results,  pre-  and  post-test  results  are  shown  in  Table  8.1  for 
PTI,  Table  8.2  for  PT2,  and  Table  8.3  for  PT3  respectively.  In  these  tables,  the 
'successes'  means  that  appropriate  answers  were  given.  It  means  each  decision 
made  by  the  participant  is  judged  as  appropriate  or  not  using  the  principles 
followed  by  McFeSPA.  If  not  appropriate,  this  is  scored  as  an  'error'.  If 
appropriate,  this  is  scored  as  a  'success'  so  each  decision  is  categorized  in  one  of 
two  ways.  The  percentage  of  'refuse  help'  in  this  table  means  the  ratio  of  the 
number  of  'refuse  help'  by  the  combination  of  the  number  of  'reftise  help'  and 
'accept  help'  in  particular  for  each  type  of  feedback. 
Figure  8.1  presents  all  participants'  percentages  in  the  experimental  group 
of  successes  for  each  type  of  feedback,  'refuse  help',  and  'accept  help'  for  each 
contingent  hint.  In  using  the  system  marking  student's  script  the  results  in  the 
graph  show  that,  PT1  and  PT2  improved  giving  'Detailed/Elaborative  feedback' 
13.33%  and  22.22%  respectively  while  in  giving  'Feedback  loop'  and  'Individual 
feedback'.  PT2  and  PT3  improved  30.77%  and  5.55%  respectively.  In  giving 
'Important/Specific  feedback',  PTI  and  PT2  improved  25%  and  28.57% 
respectively  while  PT3  always  gave  such  feedback.  In  giving  'Positive  feedback, 
PT1  and  PT2  improved  44.44%  and  17.60%  respectively  while  PT3  always  gave 
such  feedback.  PT2  is  the  one  who  accepted  the  most  help  of  all  while  PTI 
accepted  help  only  for  'Positive  feedback'  and  PT3  only  for  'Feedback  loop'  and 
'Individual  feedback'.  PT3  is  the  one  who  refused  help  more  than  accepted  help 
in  giving  Feedback  loop'  and  'Individual  feedback'  50%  while  PTI  refused  help 
in  giving  'Positive  feedback'  but  overall  'accepted  help'  75%  of  possible  time. 
PT2  is  the  one  who  most  refused  help  from  giving  feedback  except  for 
'Important/Specific  feedback'.  In  the  paper  test,  PT2,  and  PT3  improved  giving 
'Feedback  loop'  and  'Individual  feedback'  16.67%.  PTI  and  PT2  always  gave 
'Detailed/Elaborative  feedback'.  They  also  improved  giving  'Important/Specific 
feedback'  33.33%  while  PT3  always  gave  this  feedback.  PTI  improved  giving 
I  Positive  feedback'  100%  while  PT2  and  PT3  always  gave  such  feedback. 
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Successes  of  each  participant  in  experimental  group  for  each  type  of  feedback, 
'refuse  help',  and  'accept  help'  of  each  contingent  hint 
Figure  8.1  Experimental  group'  percentages  of  successes  for  each  t.  N  pe  of'  feedback,  'refuse 
help',  an(]  'accept  help'  of  each  contingent  hint 
In  Lising  McFeSPA  without  scaffolding  all  participants  in  comparison 
grOLIP  (PT4,  PT5,  and  PT6)  marked  the  three  scripts  in  11,24,  and  17  minutes 
respectively.  They  viewed  the  skill  meter  once  after  marking  all  scripts.  PT4  and 
PT5  needed  5-10"/o  of  time  spent  on  training  to  use  McFeSPA  while  PT5  needed 
2%  of  time  spent  on  training  to  use  McFeSPA  ("Tile  systern  is  very  easy  to  use 
and  I  think  I  don't  need  any  training  at  all  ... 
It  is  pretty  obvious  what  I  have  to 
do.  ").  With  regard  to  their  actions  in  giving  each  type  of'  feedback  to  the  student's 
feedback  report,  the  results  of  their  log-files,  and  pre-  and  post-test  is  shown  in 
Table  8.4  for  PT4,  Table  8.5  for  PT5,  and  Table  8.6  FOr  PT6  respectively.  In  these 
tables,  the  meaning  of  'successes'  is  similar  to  that  III  Table  8.1.  FigUre  8.2 
Chapter  8  265 presents  all  participants'  percentages  in  the  comparison  group  of  successes  for 
each  type  of  feedback. 
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Figure  8.2  Comparison  group'  percentages  of  successes  for  each  type  of  feedback 
According  to  Figure  8.2,  PT4  always  gave  'Detailcd/Hahorative  fcc(lback, 
for  both  using  the  systern  and  both  pre-  and  post-test.  In  marking  students'  scripts 
with  the  systern,  PT6  is  the  one  who  gave  'Feedback  loop'  and  'Individual 
feedback'  while  the  other  did  not  provide  this  feedback  at  all.  However,  PT5 
always  gave  'Feedback  loop'  and  Andividual  feedback'.  PT6's  giving  'Feedback 
loop'  and  'Individual  feedback'  reduced  in  the  post-tcst  16.67"/,,  when  compare 
with  the  pre-test  while  PT5s  giving  'Detailed/Flahorative  feedback'  increased 
16.67%.  For  both  using  the  system  and  paper  test,  PT5  is  the  one  who  always 
Chapter  8  266 gave  'Important  feedback';  however  PT4  and  PT5  never  gave  'Positive  feedback' 
at  all. 
According  to  all  participants'  perspective  in  learning  with  McFeSPA,  they 
agreed  that  the  basic  idea  of  McFeSPA  is  helpful  (PT  I  said  "It  is  a  good  tool  for 
speeding  the  marking  task  and  the  scaffolding  is  useful....  ").  PT6  thought  it  helped 
evaluate  what  feedback  PT6  gave  ("It  would  greatly  help  when  marking  an 
assignment.  Even  if  it  isn't  used  (e.  g.  assignment  in  another  topic),  it's  useful  to 
evaluate  what  feedback  Id  give.  ').  Experimental  group  and  PT4  agreed  that  the 
representation  of  their  skill  in  giving  feedback  after  using  McFeSPA  made  they 
realise  that  they  needed  to  improve  their  skills  at  giving  feedback.  However,  PT5 
and  PT6  disagreed  with  this  but  PT5  did  think  that  this  helped  PT5  think  more 
about  PT5's  skill  while  PT6  thought  this  did  not  help  PT6  think  more  about  PT6's 
skill  ("Didn't  really  understand  this  point  ",  "Using  the  system  helped  me  to  think 
about  skills,  but  the  representation  on  this  page  didn't  mean  much  to  me.  ").  It  is 
true  that  PT6  did  not  understand  the  skill  meter  because  PT6  never  used  the 
glossary  that  provided  the  meaning  and  example  of  each  skill.  In  addition,  PT2 
agreed  that  the  help  messages  were  easy  to  understand  ("They  are  quite  standard, 
easy  to  learn  after  several  attempts').  However,  PT  I  and  PT3  did  not  agree  that 
help  messages  are  easy  to  understand  because  help  messages  in  McFeSPA  started 
with  a  vague  message  gradually  giving  more  hints  to  encourage  the  TAs  to  think 
about  their  giving  of  feedback  (PT3  said  "Not  understand  help  messages"). 
Experimental  group  agreed  that  the  representation  of  their  skill  at  giving  feedback 
(skill  meter)  helped  them  think  more  about  their  skill.  PTI  and  PT2  agreed  that 
the  help  messages  facilitated  them  improve  their  skills  in  giving  feedback  (PT2 
said  "They  are  quite  standard,  easy  to  learn  after  several  attempts')  while  PT3 
disagreed  with  this  because  PT3  mostly  refused  help  from  the  system  and 
received  only  the  top  level  of  help  which  is  vague  ("Never  used  them").  All 
participants  enjoyed  learning  with  McFeSPA  (PT6  said  "Very  nice  system  and 
session.  Good  to  have  paper  exercised  too.  ').  Most  participants  would  also  I  ike  to 
use  McFeSPA  in  giving  feedback  to  their  students  (PT6  said  "If  I  were  marking 
Prolog,  this  could  greatly  help.  ')  except  for  PT5  because  PT5  does  not  teach 
Prolog  anymore.  Experimental  group  and  PT4  thought  McFeSPA  could  help  them 
finish  their  work  quickly,  effectively  and  productively;  however,  PT5  disagreed 
Chapter  8  267 with  this  because  PT5  thought  McFeSPA  should  be  more  automated  particularly 
in  giving  'Feedback  loop'  and  'Individual  feedback'  with  regard  to  history  of 
student's  errors  while  PT6  thought  McFeSPA  could  not  help  PT6  finish  quickly 
("I've  only  used  in  experiment,  so  it  hasn't  helped  as  yet.  Ifl  was  using  it  to  mark, 
it  would  be  useful,  ').  However,  PT6  felt  it  could  help  PT6  finish  work  effectively. 
Nevertheless,  PTI  and  PT3  felt  frustrated  with  McFeSPA  when  PTI  made  a 
mistake  according  to  McFeSPA  and  did  not  know  what  the  mistake  was  while 
PT3  thought  it  might  be  complex  program. 
The  following  are  each  participant's  results  obtained  by  analyzing  the  pre- 
post  test,  log-files,  observation  checklist,  questionnaire,  and  structured  interview. 
8.8.1  Participant  1  (PT1)'s  results 
PT  I  had  quite  a  lot  of  experience  in  giving  feedback  because  PT  I  had  previously 
had  some  skills  training  in  this  area.  PTI  had  been  a  teaching  assistant  and  felt 
that  the  school  he  had  been  working  in  had  provided  courses  to  train  people  to 
teach  students  in  tutorials  and  how  to  provide  feedback. 
Table  8.1  PTI's  percentages  of  successes  for  each  type  of  feedback  (between  using  McFeSPA 
with  and  without  scaffolding  and  between  pre-  and  post-test),  refuse  help  and  accept  help  of 
each  contingent  hint  for  each  type  of  feedback. 
Type  of  edback 
'Feedback 
'  'Detailed/  'Important/  Issue  loop  and 
' 
Elaborative  Specific 
'Positive 
'  individual 
feedback'  feedback' 
feedback 
feedback' 
%  of  successes  in  using  100  86  67  75  55.56 
McFeSPA  with  scaffolding  . 
%  of  successes  in  using  75  100  100  100 
McFeSPA  without  scaffolding 
%  of  'accept  help'  in  using  0  0  0  75 
McFeSPA  with  scaffolding 
%  of  'refuse  help'  in  using  0  0  0  25 
McFeSPA  with  scaffolding 
"  of  successes  in  pre-test  paper  66.67  100  66.67  0 
"  of  successes  in  post-test  paper  66.67  100  100  100 
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Figure  8.3  PIT  percentages  of  successes  for  each  type  of  feedback,  refuse  hell),  and  accept 
help  of  each  contingent  hint 
According  to  table  8.1  and  Figure  9.3,  in  using  the  system  I'Or  marking 
students'  script,  PTI  improved  giving  'Detailed/Ellaborative  feedback, 
'Irnportant/Specific  feedback',  and  'Positive  feedback'  13.33%,  25%,,  and  44% 
respectively.  PTI  always  gave  'Detailed  feedback'  in  the  paper  test  and  the  result 
of'  PT I's  giving  'Important/Specific  feedback',  and  'Positive  feedback'  increased 
33.33'Vo  and  100',  "0  respcctively.  PTI  accepted  help  from  the  system  more  than 
refused  help  50(ýIo. 
According  to  table  8.1,  PTI  's  giving  of'  the  'I'cedback  loop'  and  ,  Individual 
feedback'  For  both  pre-test  and  post-test  did  not  improve  because  PT]  did  not 
select  the  appropriate  answers.  Regarding  PTI's  perspective  in  giving  such 
1'eedback  from  the  pre-test,  PTI  thOUght  It  Was  good  10  Point  OLIt  that  students 
have  made  the  error  again  but  PT  I  did  not  I  ike  tile  negat  ive  aspect  of'  -next  linic 
you  could  avoid  this  tyl)e  oferror".  In  McFcSPA,  the  implementation  of'  giving 
the  'f'eedback  loop'  and  'Individual  1eedback'  considers  the  history  of'  student's 
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in  using  in  using  help'in  using  help'  in  using  in  pre  test  paper  in  post  t,  asf 
kt  FeSPA  with  KkFeSPA  Nt  FeSPA  w  dh  Pvt  FeSPA  with  paper 
scaffolding  without  scaffolding  scaffolding 
scaffolding 
Successes  for  each  type  of  feedback,  refuse  help  and  accept  help  of  each  contingent 
hint errors  and  compares  it  with  the  current  errors.  PTI  pointed  out  that  the 
comparison  of  the  student's  current  type  of  errors  and  the  previous  ones  is  not 
important,  it  was  just  necessary  to  inform  the  student  that  they  have  made  such  an 
error  before  ("It  is  stylist  thing  so  the  student  shouldn't  be  only  reprimandedfor 
it.  "  in  the  pre-test,  and  ':  frequency  of  errors  isn't  important"  in  the  post-test).  This 
suggests  that  the  explanation  of  feedback  could  depend  on  the  importance  of  the 
error,  not  the  number  of  errors.  Results  from  PTI's  log-files  shows  that  PTI 
refused  to  take  into  account  the  history  of  student's  error  four  times  while  using 
the  system  with  scaffolding.  So  there  is  no  improvement  recorded  for  'feedback 
loop'  and  'Individual  feedback'  skill.  If  PTI  took  into  account  the  history  of 
student's  errors,  PTI  might  make  some  mistakes  similar  to  those  found  in  PTI's 
log-files  without  scaffolding.  Likewise,  according  to  the  observation  checklist, 
PTI  hurried  to  mark  all  scripts  without  scaffolding  and  spent  less  time  than 
previously  so  PTI  could  have  made  some  mistakes  in  giving  feedback.  Thus,  we 
could  not  say  that  PTI  did  not  improve  giving  such  feedback.  In  addition,  PTI 
preferred  to  give  motivational  comments  rather  than  giving  more  explanations 
based  on  the  student's  history  of  simple  errors.  Thus,  this  corresponds  with  the 
interview  results. 
Results  from  the  paper  test  shows  that  PTI  always  gave  'detailed/elaborative 
feedback'  to  all  types  of  errors  for  both  pre-  and  post-test  but  did  not  always  give 
such  feedback  while  using  McFeSPA.  PTI's  log-files  and  observation,  with 
scaffolding,  showed  that  PTI  pretended  to  make  a  mistake  in  giving  such 
feedback  so  results  from  PTI's  log-files  contrast  to  results  from  pre-  and  post-test. 
According  to  Table  8.1,  PTI  did  not  always  give  'important/  specific  feedback' 
in  the  pre-test;  however,  PTI  always  gave  such  feedback  in  the  post-test.  PTI 
slightly  improved  in  giving  'important/specific  feedbacV.  This  result  corresponds 
with  PTI's  log-file  results  between  with  and  without  scaffolding. 
In  the  pretest,  PTI's  pattern  for  giving  'positive  feedback'  started  from  giving 
the  'positive  feedback'  followed  by  the  error  messages  but  in  the  post-test  PTI's 
giving  of  such  feedback  was  changed  so  that  the  error  messages  were  in  between 
two  instances  of  'Positive  feedback'  according  to  McFeSPA's  principle.  PTI 
preferred  not  to  use  "well  done"  if  the  student  made  a  long  list  of  mistakes. 
Chapter  8  270 According  to  the  pre-  and  post-test  results,  PTI  improved  in  giving  appropriate 
'positive  feedback'.  This  corresponds  with  PTI's  log-file  results  both  with  and 
without  scaffolding.  i.  e.  PTI  obtained  the  benefit  for  the  scaffolding  from  the 
system.  ("...  I  don't  know  I  learned  so  much  and  did  what  it  told  me  to  do.  ") 
Overall,  PTI's  greatest  improvements  were  in  giving  good  feedback  and 
reducing  the  number  of  mistakes  made  while  using  the  system  without 
scaffolding.  This  is  true  because  PTI's  log-fiIe  results  for  both  with  and  without 
scaffolding  generally  correspond  with  PTI's  pre-  and  post-test  results.  Results 
from  PTI's  questionnaire  shows  that  overall,  PTI  agreed  that  it  was  easy  to  learn 
how  to  use  McFeSPA  and  was  satisfied  with  McFeSPA  but  PTI  felt  frustrated  - 
especially  when  PTI  was  told  what  mistakes  PTI  had  made. 
In  learning  to  give  feedback  with  McFeSPA,  PTI  thought  that  the  citation  in 
the  Glossary  interface  of  McFeSPA  was  quite  useful  and  helped  PTI  access 
information  about  feedback  skill.  PTI  thought  this  could  help  PTI  increase 
knowledge/understanding  of  the  issue  of  learning  to  give  feedback.  In  addition, 
PTI  considered  the  system  would  encourage  further  thought  about  the  effect  of 
different  forms  of  feedback  and  exploration  of  the  different  skills  that  the  system 
tried  to  teach  ("..  Jdon't  knowIlearnedso  much  anddidwhat  it  toldme  to  do.  "). 
PTI  felt  it  strange  that  the  system  reported  PTI  was  doing  the  wrong  thing,  but 
PTI  agreed  and  saw  the  benefits  of  the  system's  suggestion.  PTI  thought 
McFeSPA  could  help  PTI  reflect/rethink  PTI's  skill  in  giving  feedback  because 
PTI  also  felt  the  system  explored  different  approaches  and  gained  benefit  from 
the  different  approaches.  PTI  agreed  that  McFeSPA  could  help  PTI  to  give 
quality  feedback  to  the  students  ("probably  more  than  writing  on  apiece  ofpaper. 
I  can  structure  and  give  some  more  details').  PTI  thought  using  McFeSPA 
helped  PTI  learn  ("I  learn  the  way  that  the  errors  are  enclosed  by  positive 
feedback  motivatingfeedback  is  very  important,  "sandwiched').  PTI  pointed  out 
that  it  might  be  complicated  to  apply  the  knowledge  PTI  obtained  by  using  the 
system  to  mark  any  programming  assignment  (not  only  Prolog)  but  it  could  be 
done  in  theory.  In  McFeSPA,  PTI  liked  the  automated  analysis  tool  that 
automated  find  the  error  and  give  the  location  point  C'Thal  is  very  good'). 
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PT2  had  never  been  trained  to  give  feedback  but  had  some  experience  in  giving 
feedback  on  programming  assignments  through  learning  by  oneself  while  PT2 
taught  Prolog  programming  in  Malaysia.  Currently,  PT2  is  a  TA  ill  the  School  of 
Infon-natics  at  Edinburgh  University  and  marks  Java  programming  assignments 
according  to  the  tutor's  format  guide. 
'rabic  8.2  PT2's  percentages  of  successes  for  each  type  of  feedback  (between  using  NIcFeSPA 
with  and  without  scaffolding  and  between  pre-  and  post-test),  refuse  help  and  accept  help  of 
each  contingent  hint  for  each  type  of  feedback. 
Tý,  pe  of  feedback 
Teedback 
Issue  loop'  and 
'Detailed/  'Important/  Positive  Elaborative  Specific 
'  'Individual  feedback 
c(  ack'  c  feedback' 
feedback' 
%  of'successes  in  using  69.23  77.79  71.43  53.83 
McFeSPA  with  scaffolding 
%  of  successes  in  using  100  100  too  71.43 
McFeSPA  without  scaffoldiný 
%  of-accept  help'  in  using 
- 
50  50  100  57.14 
folding  McFeSPA  with  scat 
%  of  'refuse  help'  in  using  50  50  0  42.86 
McFeSPA  with  scaffolding 
ol'successes  in  pre-test  paper  93.33  100  66.67  100 
of  successes  in  post-test  paper 
-too 
100  100  100 
PT2's  percentages  of  successes  for  each  type  of  feedback,  refuse  help  and 
accept  help  of  each  contingent  hint 
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Successes  for  each  type  of  feedback  (between  using  McFeSPA  with  and 
without  scaffolding  and  between  pre-  and  post-test),  refuse  help  and  accept 
help  of  each  contingent  hint 
Figure  8.4  11'172'  percentages  of  successes  for  each  t'  %pe  of  feedback,  refuse  hell),  and  accept 
[tell)  (if  each  Contingent  hint 
Chapter  8  272 According  to  table  8.2  and  Figure  8.4,  in  using  the  system  for  marking 
students'  script,  PT2  improved  giving  'Feedback  loop  and  Individual  feedback', 
'Detailed/Elaborative  feedback,  'Important/Specific  feedback',  and  'Positive 
feedback'  30.77%,  and  28.57%,  17.60%  respectively.  The  number  of  PT2's 
'accept  help'  and  'refuse  help'  is  similar  in  both  'Feedback  loop'  and  'Individual 
feedback',  and  'Detailed/Elaborative  feedback'  with  50%.  PT2  always  accepted 
help  for  giving  'Important/Specific  feedback'  while  in  giving  'Positive  feedback', 
PT2  did  both  accept  and  refuse  help  but  accepted  more  than  refused  14.28%.  In 
the  paper  test,  PT2  always  gave  'Detailed/Elaborative  feedback'  and  'Positive 
feedback'  and  improved  giving  'Feedback  loop  and  Individual  feedback',  and 
'Important/Specific  feedback'  with  16.67%  and  33.33%  respectively. 
PT2's  log-file  results  show  that  PT2  slightly  improved  giving  a  'Feedback  loop' 
and  'Individual  feedback'.  This  result  is  interesting  in  comparison  with  PT2's  pre- 
and  post-test  results.  In  the  pre-test,  PT2  mostly  gave  'Feedback  loop'  and 
'Individual  feedback'  and  pointed  out  that  it  is  an  encouraging  message  to 
students.  PT2  did  not  agree  to  give  the  same  message  again  if  the  student  repeated 
the  same  errors  as  previously  ("the  source  of  error  is  due  to  the  use  of  ',  'instead 
of  ',  ',  not  necessary  because  the  student  has  learnt  from  previous  mistake.  ").  In 
the  post-test,  PT2  always  gave  such  feedback.  However,  PT2's  performance  in 
giving  such  feedback  while  using  the  system  with  scaffolding  contrasts  to  the 
answer  in  the  pre-test  because  whilst  using  the  system  PT2  tried  to  explore  and 
pretended  to  make  mistakes. 
According  to  the  pre-  and  post-test  results,  PT2  always  gave 
'detailed/elaborative  feedback.  However,  PT2's  log-files,  with  scaffolding, 
contrasts  to  PT2's  paper-test  showing  that  PT2  pretended  to  make  mistakes  in 
giving  such  feedback. 
Results  from  pre-  and  post-tests  show  that  PT2  slightly  improved  in  giving 
, important/specific  feedback'.  This  corresponds  with  the  results  of  PT2's  log-files 
between  with  and  without  scaffolding. 
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appropriate  pattern  for  giving  'positive  feedback'  i.  e.  the  error  messages  placed 
between  two  'positive  feedback'  messages.  PT2's  log-files,  with  scaffolding, 
shows  that  PT2  pretended  to  make  a  mistake  in  giving  such  feedback.  In  using 
McFeSPA  without  scaffolding,  PT2  made  a  small  mistake  regarding  the  position 
of  'positive  feedback'. 
According  to  Table  8.2,  overall,  comparing  between  with  and  without 
scaffolding,  PT2  improved  giving  feedback.  This  is  likely  because  the  results  of 
PT2's  log-files  for  both  with  and  without  scaffolding  correspond  with  PT2's  pre- 
and  post-test  results.  According  to  PT2's  log-files,  PT2  tried  to  explore  and 
pretended  to  make  mistakes  while  using  the  system  with  scaffolding  because 
PT2's  performance  contrasts  with  the  answer  in  the  pre-test.  Results  from  PT2's 
questionnaire  show  that  overall,  PT2  agreed  that  it  was  easy  to  learn  how  to  use 
McFeSPA  and  PT2  was  satisfied  with  McFeSPA. 
In  learning  to  give  feedback  with  McFeSPA,  PT2  thought  McFeSPA  can  help 
PT2  increase  knowledge/understanding  in  the  issue  of  learning  to  give  feedback 
because  it  was  systematic  and  provided  more  structure  ("...  I  realise  that  maybe  I 
have  been  thinking  that  I  give  you  more  structure  and  organise  the  way  of 
marking,  ...  it  is  a  good  way  of  presenting  of  the  feedback  because  it  structure 
and  organise  ...  ...  it  taught  me  how  to  be  simple  and  straightforward  about  my 
feedback  ...  and  not  analyse  too  much  sometime;  you  had  like 
design/implement1style  ...  Yeah,  it's  systematic.  I  think").  In  addition,  PT2  thought 
McFeSPA  helped  PT2  reflect/rethink  PT2's  skill  in  giving  feedback  in  terms  of  its 
automatics.  PT2  felt  it  is  very  good  and  thought  it  could  help  PT2  mark  quickly 
("...  because  it  is  so  much  quicker,  and  I  think  it  is  very  good").  PT2  said  that  the 
help  from  the  system  assisted  PT2  to  reflect/rethink  PT2's  performance  in  giving 
feedback  C'...  I  think  it  would  help  me  more  clear  andprecise  about  myfeedback 
like,  yeah,  and  break  down  every  error,  you  know").  PT2  thought  McFeSPA  could 
help  PT2  give  quality  feedback  to  students  but  the  quality  in  terms  of  time 
does  the  analyse  I  think  it's  great...  I  don't  do  it  mysey'then  quality  because  of 
time.  I  think  I  save  a  lot  of  times  ...  Yeah,  I  think  the  system  is  good  because  I  never 
use  anything  like  this.  I  alwaysjust  use  hand  marking...  I'm  using  which  is  good 
so  it's  fantastic').  PT2  thought  PT2  learnt  using  McFeSPA  in  an  automated  way 
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assignments  ("I  think  they  are  fantastic 
...  I  think  this  system  is  excellence  for 
marking...  ").  In  addition,  PT2  thought  that  the  fact  that  the  system  can  summarise 
the  student's  errors  was  very  good.  PT2  said  that  PT2  could  learn  McFeSPA 
without  any  assistance  from  the  system  because  PT2  has  some  familiarity  with  it. 
PT2  thought  that  PT2  could  apply  the  knowledge  PT2  obtained  by  using  the 
system  to  mark  any  programming  assignment  (not  only  Prolog)  because  most 
programming  language  has  some  structure,  automation  and  organisation.  PT2  said 
that  PT2  liked  McFeSPA  in  that  it  worked  quickly  and  it  was  easy  to  use  ("It's 
very  quick  and  also  it's  easy  to  use  in  general  ...  You  don't  read  different  messages 
all  the  times  and  I  think  the  uniformity,  it's  easy  to  use").  PT2  did  not  like  the 
feature  while  using  McFeSPA  with  scaffolding  when  it  popped  up  a  message  and 
informed  PT2  to  give  the  appropriate  pattern  for  giving  'positive  feedback' 
because  PT2  intended  to  use  PT2's  own  style.  Regarding  taking  into  account 
history  of  student's  error,  PT2  also  suggested  that  if  the  students  submitted 
different  assignments,  comparison  of  the  numbers  of  previous  and  current 
student's  errors  did  not  reflect  anything.  PT2  suggested  that  the  number  of 
student's  mistakes  should  be  presented  in  terms  of  percentages.  However,  PT2 
pointed  out  that  this  comparison  of  student's  errors  might  be  good  with  the  I' 
simple  assignment  for  students. 
8.8.3  Participant  3  (PT3)'s  results 
Before  becoming  a  teaching  assistant  PT3  received  about  half  a  days  training  in 
giving  feedback  so  he  does  have  some  previous  knowledge  in  this  area.  PT3 
pointed  out  that  he  was  taught  to  give  feedback,  about  how  to  be  supportive,  and 
how  to  criticise  students'  work  constructively  and  the  general  guidelines  of  giving 
feedback.  PT3  has  some  experience  in  marking  C  programming  assignments. 
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iiith  and  without  scaffolding  and  bet"een  pre-  and  post-test),  refuse  help  and  accept  help  of 
each  contingent  hint  for  each  type  of  feedback. 
Typeof  PC  of  edback 
'Feedback 
Issue  loop'  and 
Detailed/  'Important/  Tositive 
'Individual 
Elaborative  Specific 
feedback' 
feedback' 
feedback'  feedback' 
%  of  successes  in  using 
McFeSPA  with  scaff'olding 
77.78  100  100  100 
'No  of  successes  in  using  83.33  100  100  100 
McFeSPA  without  scaffolding 
0/,,  of'  'accept  help'  in  using 
McFeSPA  with  scaffolding 
25  0  0  0 
ON,  of'refuse  help'  in  using  75  0  0 
McFeSPA  with  scaffolding 
IN,  of'successes  inpre-test  paper  33.33  66.67  100  100 
%  of'successes  in  post-test  paper  50  66.67  100  100 
PTYs  percentages  ol'successesfor  each  type  offeedback,  refuse  help  and  accept  help  of 
each  contingent  hint 
'Feedback  Wp'and  'individual  feedback  N  'Detailed/  Baborative  foedbac:  k  0  'Irportant/  Specdc  feedback'  0  'POSItIve  feedback 
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Figure  8.5  PT2'  percentages  of  successes  for  each  týpc  of  feedback,  rcfu%c  hell),  and  accept 
help  of  each  contingent  hint 
According  to  Table  8.3  and  Figure  8.5,111  marking  students  with 
McFeSPA,  PT3  always  gave  'Detalled/Flaborative  feedback',  'I  niporlan  I/  Spec  I  III  c 
feedback',  and  'Positive  feedback'.  In  giving  Feedback  10011  aild  II1dIVidLIII 
feedback',  PT3  improved  5.55%  and  refused  lielp  more  than  acccpled  50"ý',  In  the 
paper  test,  PT3  always  gave  'Importani/Specific  feedback',  and  'Positive 
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Successes  for  each  type  of  feedback,  refuse  help  and  accept  help  of  each  contingent  hint feedback'  and  increased  giving  'Feedback  loop'  and  'Individual  feedback' 
16.67%. 
According  to  PTYs  perspective  in  giving  'feedback  loop'  and  'Individual 
feedback'  from  the  pre-  and  post-test,  PT3  mostly  took  into  account  the  history  of 
student's  errors  for  both  pre-  and  post-test  except  for  the  common  error  (e.  g. 
missing  parenthesis  in  PTYs  perspective).  PT3  did  not  take  into  account  the 
history  of  the  student's  simple  errors  because  PT3  believed  in  PTYs  answer  and 
commented  that  ("It  is  enough  to  point  out  the  error.  Not  compare  if  there  are 
less  (or)  more  times  than  before.  ').  This  demonstrates  that  PT3's  explanation  of 
feedback  depends  on  the  importance  of  the  error,  not  the  number  of  errors. 
Results  from  PTYs  log-files  show  that  PT3  made  errors  in  giving  'feedback  loop' 
and  'Individual  feedback'  both  with  and  without  scaffolding  because  PT3  felt 
confident  in  his  own  knowledge  in  giving  feedback.  In  the  post-test,  PT3  did  not 
always  take  into  account  the  history  of  student's  errors.  However,  PT3  pointed  out 
that  it  is  enough  to  tell  the  students  that  they  did  it  wrong  in  the  past  but  it  is  not 
necessary  to  compare  whether  the  number  of  errors  is  less  or  more  than  before. 
According  to  the  results  from  the  log-files,  in  using  McFeSPA  without 
scaffolding,  PT3  took  into  account  the  history  of  student's  errors  rather  than  using 
McFeSPA  with  scaffolding.  PT3  slightly  improved  giving  'feedback  loop'  and 
'Individual  feedback'  and  this  result  corresponded  with  the  comparison  of  PTYs 
pre-  and  post-test  results.  According  to  PTYs  log-files,  even  though  the  system 
offered  help  to  PT3,  PT3  mostly  refused  help  from  the  system  and  believed  in  his 
own  answers.  This  resulted  in  PT3  having  no  chance  to  reach  the  bottom  help,  the 
elaborative  help  messages.  However,  after  using  the  system  with  scaffolding,  the 
system  could  help  PT3  rethink  in  giving  'Feedback  loop'  and  'Individual 
feedback'.  This  resulted  in  PT3  always  taking  into  account  the  history  of  student's 
answer  while  using  the  system  without  scaffolding  i.  e.  PT3  slightly  improved 
PTYs  skill  in  giving  such  feedback.  In  sum,  PTYs  giving  'Feedback  loop'  and 
'Individual  feedback'  corresponds  with  PTYs  results  from  both  pre-  and  post-test. 
According  to  the  pre-  and  post-test  results,  PT3  did  not  always  give 
'detailed/elaborative  feedback.  PT3  provided  explanation  to  the  important  errors 
according  to  PTYs  perspective.  However,  PT3  did  not  give  explanation  for 
common  errors.  PT3  thought  students  often  overlook  parenthesis.  Regarding  the 
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suffice.  According  to  the  log-files  these  results  did  not  correspond  with  the 
comparison  of  PTYs  results  in  giving  feedback  with  and  without  scaffolding.  This 
could  be  because  PT3  acknowledges  learning  to  give  feedback  while  using  the 
system  is  required,  but  still  believes  that  giving  brief  detailed  errors  to  the 
common  errors  is  better  than  an  explanation  of  such  errors. 
Pre-  and  post-test  results  show  that  PT3  always  gave  'important/specific 
feedback',  and  this  result  corresponds  with  the  comparison  of  PTYs  result  of  log- 
files  between  with  and  without  scaffolding. 
PTYs  pattern  for  giving  'positive  feedback'  was  the  same  in  both  pre-  and 
post-test.  That  is  the  error  messages  in  between  two  'positive  feedback'  messages. 
According  to  the  pre-  and  post-test  results,  PT3  always  gave  appropriate  'positive 
feedback'  and  this  result  corresponds  with  the  comparison  of  PTYs  result  of  log- 
filcs  bctween  with  and  without  scaffolding. 
Overall,  to  compare  between  with  and  without  scaffolding,  PT3  slightly 
improved  giving  feedback.  This  is  true  because  the  results  of  PTYs  log-files  for 
both  with  and  without  scaffolding  correspond  with  PTYs  pre-  and  post-test 
results.  PT3  thought  PT3  used  McFeSPA  in  an  hour  so  PT3  thought  it  is  hard  to 
change  PTYs  behavior  in  giving  feedback.  According  to  PT3's  answers  in  the 
interview  section,  PT3  is  still  familiar  with  the  previous  style  of  giving  feedback. 
Also,  PT3  said  that  PT3's  tutor  who  asked  PT3  to  mark  student's  assignment  did 
not  allow  PT3  to  write  any  comments,  just  find  the  mistake.  Thus,  PT3  thought 
learning  to  give  feedback  with  McFeSPA  in  an  hour  didn't  help  PT3  change 
PTYs  behavior  at  all.  In  addition,  results  from  PTYs  questionnaire  show  that 
overall,  PT3  agreed  that  it  was  easy  to  learn  how  to  use  McFeSPA  and  was 
satisfied  with  McFeSPA. 
in  learning  to  give  feedback  with  McFeSPA,  PT3  thought  McFeSPA  helped 
PT3  increase  PT3's  knowledge/understanding  in  learning  to  give  feedback  a  bit 
because  PT3  was  familiar  with  giving  feedback  in  the  normal  way  ("because  I  am 
used  to  giving  feedback  in  the  normal  way,  in  the  standard  way,  so  it's  hard  to 
change  in  an  hour.  It  happens  like  this  for  two  years.  I  am  quite  used  to  giving 
feedback  in  the  same  wcV')  PT3  did  not  learn  much  from  McFeSPA  because  PT3 
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appropriate  answer  (according  to  the  system).  PT3  was  also  confident  about  PTYS 
own  knowledge  about  marking.  PT3  thought  McFeSPA  helped  PT3 
reflect/rethink  PT3's  skills  in  giving  feedback  because  McFeSPA  was  more 
structured  and  it  helped  PT3  to  see  the  mistakes  i.  e.  PT3  could  see  what  feedback 
PT3  wanted  to  give  ("it's  like  an  assembly  change,  when  I  was  doing  it  manually 
it  tended  to  be  quite  random,  but  this  system  provides  more  structure').  PT3 
agreed  that  McFeSPA  can  help  PT3  give  quality  feedback  to  students  ("I  think  so 
because  it  allows  you  to  add  more  errors  something  else.  It  can  help,  yeah").  By 
using  McFeSPA,  PT3  thought  PT3  learnt  about  using  student's  previous  mistake 
in  giving  feedback.  ("I  think  I  learnt  different  way  of  giving  feedback  ...  in 
McFeSPA  maybe  the  previous  mistakes  of  student  can  also  be  used  in  giving 
feedback.  I  never  used  that  kind  of  thing").  PT3  could  use  McFeSPA  without  any 
assistance  from  the  system  but  PT3  would  need  some  form  of  training  to  use  it 
properly.  PT3  thought  PT3  could  apply  the  knowledge  PT3  obtained  by  using  the 
system  to  mark  any  programming  assignment  (not  only  Prolog).  PT3  liked 
McFeSPA  because  it  allowed  PT3  to  increase  his  own  knowledge  of  feedback 
giving.  ("Yeah,  I  can  extend  my  own  knowledge.  I  can  get  the  messages  you  can 
see"). 
8.8.4  Participant  4  (PT4)'s  results 
PT4  has  never  been  trained  to  give  feedback  but  is  self  taught.  PT4  has  some 
experience  in  giving  feedback  over  a  period  of  several  years. 
Table  8.4  PT4's  percentages  of  successes  for  each  type  of  feedback  (by  using  McFeSPA 
without  scaffolding  and  between  pre- and  post-test). 
Type  of  feedback 
'Feedback 
'Detailed/  'Important/  Issue  loopand  ,  Positive 
'Individual 
Elaborative  Specific 
feedback' 
feedback' 
feedback'  feedback' 
%  of  successes  in  using  0  100  0  0 
McFeSPA  without  scaffolding 
%  of  successes  in  pre-test  paper  0  100  0  0  l  %  of  successes  in  post-tcst  paper  0 
- 
100  0  0 E 
According  to  PT4's  perspective  on  giving'feedback  loop'  from  the  pre-  and 
post-test,  PT4  did  not  take  into  account  the  history  of  the  student's  error  because 
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students.  These  results  correspond  with  PT4's  log-files. 
PT4  always  gave  'detailed/elaborative  feedback'  according  to  both  pre-  and 
post-test  and  log-files. 
According  to  the  results  of  pre-  and  post-test,  and  log-files,  PT4  always 
gave  'detailed/elaborative  feedback!  (but  did  not  give  'important/specific 
feedback')  even  though  there  were  several  mistakes  with  the  same  error  types  in 
the  student's  script. 
Regarding  the  use  of  an  appropriate  pattern  for  giving  'positive  feedback' 
which  is  the  error  messages  in  between  two  messages  with  'positive  feedback', 
PT4's  pattern  for  giving  'positive  feedback'  for  both  pre-  and  post-test  and  in  log- 
files  are  the  same  -  that  is,  giving  feedback  starting  with  'positive  feedback'  and 
followed  by  the  error  messages. 
Overall,  PT4's  log-file  results  correspond  with  PT4's  pre-  and  post-test 
results  i.  e.  PT4  always  gave  'detailed/elaborative  feedback'  in  the  feedback 
report.  It  is  true  that  PT4  did  not  improve  learning  in  giving  feedback  from 
McFeSPA  because  PT4  did  not  use  McFeSPA  with  scaffolding.  In  addition, 
results  from  PT4's  questionnaire  showed  that  overall,  PT4  agreed  that  it  was  easy 
to  use  McFeSPA  in  giving  feedback  and  was  satisfied  with  McFeSPA. 
In  learning  to  give  feedback  with  McFeSPA,  PT4  thought  McFeSPA  helped 
PT4  increase  PT4's  knowledge/understanding  about  the  issue  of  learning  to  give 
feedback  because  PT4  thought  McFeSPA  gave  PT4  more  examples  of  feedback. 
PT4  felt  McFeSPA  helped  PT4  reflect/rethink  PT4's  skills  in  giving  feedback 
because  it  gives  PT4  the  idea  that  the  feedback  should  be  of  more  than  one  kind. 
However,  PT4  doesn't  know  how  to  give  feedback  in  each  situation  because  PT4 
used  the  system  without  scaffolding.  PT4  agreed  that  McFeSPA  could  help  TAs 
give  quality  feedback  to  students.  In  using  McFeSPA  without  scaffolding,  PT4 
thought  PT4  learned  to  provide  more  kinds  of  feedback.  PT4  thought  PT4  can 
apply  the  knowledge  PT4  obtained  by  using  the  system  to  mark  any  programming 
assignment  (not  only  Prolog).  PT4  liked  McFeSPA  in  that  it  automatically 
generated  a  report  and  provided  an  adaptable  feedback  message.  PT4  disliked 
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did  a  repeat  action  on  McFeSPA,  it  goes  through  exactly  the  same  process. 
8.8.5  Participant  5  (PT5)Is  results 
PT5  had  a  lot  of  experience  in  teaching  and  marking  both  Prolog  and  Functional 
programming  language  assignments  over  a  three  year  period.  PT5  had  some 
training  in  giving  feedback  because  PT5  has  been  a  teaching  assistant  in  the 
School  of  Informatics  at  Edinburgh  University. 
PT5  thought  PT5  gave  oral  feedback  to  students  quite  a  lot  while  teaching 
but  not  much  in  written  form. 
Table  8.5  PT5's  percentages  of  successes  for  each  type  of  feedback  (by  using  McFeSPA 
without  scaffolding  and  between  pre-  and  post-test). 
Type  of  feedback 
'Feedback 
' 
'Detailed/  'Important/ 
Issue  loop  and 
a  orative  Specific 
'Positive 
'Individual  feedback'  feedback' 
feedback' 
feedback' 
%  of  successes  in  using 
McFeSPA  without  0  100  100  0 
scaffolding 
%  of  successes  in  pre-test  100  83.33  100  0 
paper 
%  of  successes  in  post-test  100  100  100  0 
paper 
According  to  PT5's  perspective  on  giving  'feedback  loop'  and  'Individual 
feedback'  from  the  pre-  and  post-test,  PT5  always  considered  the  previous 
student's  error;  however,  giving  such  feedback  according  to  PT5s  log-files 
contrasted  between  pre-  and  post-test  because  PT5  needed  to  know  the  previous 
student's  code  or  previous  version  of  the  student's  solution.  In  addition,  PT5 
argued  that  giving  a  comparison  with  the  student's  previous  and  current  errors 
should  be  generated  automatically  or  provided  by  the  system,  not  manually. 
Nevertheless,  we  required  the  user  of  McFeSPA  to  know  the  student's  errors  for 
both  previous  and  current  error  because  we  needed  he/she  to  consider  the  history 
of  student's  errors  before  generating  feedback  messages. 
According  to  the  pre-  and  post-test  results,  PT5  always  gave 
6detailed/elaborative  feedback.  This  result  corresponds  with  PT5's  log-files  in 
giving  such  feedback. 
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feedback'  if  the  same  types  of  errors  were  repeated  in  a  different  line 
number/position.  PT5  pointed  out  that  one  could  explain  the  error  without  being 
too  verbose.  This  result  corresponds  with  PT5's  log-files  in  giving  such  feedback. 
PT5's  pattern  for  giving  'positive  feedback'  for  both  pre-  and  post-test  is  the 
same  -  that  is,  start  with  'positive  feedback'  and  follow  with  error  messages. 
According  to  PT5's  perspective,  PT5  gave  'positive  feedback'  according  to 
student's  errors.  If  the  students  made  no  or  few  errors,  PT5  might  just  give 
'positive  feedback'. 
Overall,  PTYs  log-file  results  about  giving  'detailed/elaborative  feedback' 
and  'important  feedback'  correspond  with  PT5's  pre-  and  post-test  results  i.  e.  PT5 
always  gave  'detailed/elaborative  feedback'  and  'important/specific  feedback'  to 
the  student.  PT5  did  not  take  into  account  the  history  of  the  student's  error 
because  PT5  required  this  function  to  be  done  automatically.  In  addition,  results 
from  PT5's  questionnaire  showed  that  overall,  PT5  agreed  that  it  was  easy  to  use 
McFeSPA  in  giving  feedback  and  was  satisfied  with  McFeSPA. 
In  learning  to  give  feedback  with  McFeSPA,  PT5  thought  PT5  did  not 
realise  that  McFeSPA  helped  PT5  increase  knowledge/understanding  in  the  issue 
of  learning  to  give  feedback  but  PT5  was  interested  in  the  process  of  considering 
what  feedback  to  give  ("I  didn't  realise  it  helped  me  to  learn  to  givejeedback.  It's 
kind  of  interesting  tojust  think  about  what  the  process  is  andfor  those  reasons  so 
the  task  ofconsidering  whaffeedback  to  give  is  kind  of  interesting.  ").  PT5  thought 
McFeSPA  helped  PT5  reflect/rethink  PT5's  skill  in  giving  feedback  ("...  In  this 
sense,  measurement  has  done  a  very  goodjob,  but  it  was  nonetheless  interesting 
to  see  that  and  good  to  see  that").  PT5  did  not  agree  that  McFeSPA  can  help  PT5 
to  give  quality  feedback  to  students  because  PT5  thought  the  marker  needed  to 
know  and  understand  the  errors  before  writing  the  feedback  and  because  PT5 
thought  McFeSPA  did  not  help  this  take  place  and  felt  that  McFeSPA  did  not  give 
all  kinds  of  error  types  or  analyse  all  errors  because  it  was  developed  for 
experimental  purposes  and  as  such  only  represented  some  kinds  of  errors,  PT5 
thought  PT5  leamt  giving  separation  of  the  different  section  of  error  types  by 
using  McFeSPA  ("I  like  the  idea  of  the  separating  of  the  different  sections  of 
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like  that").  PT5  pointed  out  that  McFeSPA  made  PT5  realise  that  'positive 
feedback'  isn't  about  writing  things  ("It  sounds  nice  but  it  is  about  when  the 
students  had  done  well  in  one  of  those  sections,  design...  Implementation  but  they 
had  done  nicely...  make  me  realise  that  notion  of  positive  feedback  with 
McFeSPA  is  clearly  not  what  I  want  but  I  didn't  really  think  about  that  before,  so 
that  sounds  good').  Even  though  PT5  did  not  know  what  PT5  learnt  from  using 
McFeSPA,  PT5  thought  PT5  could  apply  the  idea  obtained  by  using  McFeSPA  to 
mark  other  programming  language  (not  only  Prolog).  PT5  used  McFeSPA 
without  scaffolding  so  McFeSPA  did  not  help  PT5  learn  anything.  PT5  saw  some 
ideas  while  using  the  system.  PT5  liked  McFeSPA  in  that  it  provided  ideas  to  help 
student  and  tutor  marking  ("I  like  the  idea  The  idea  of  having  a  tutor  that  helps 
student  marking  and  the  system  that  helps  tutor  marking.  I  think  that's  great.  This 
is  nice  to  be  compared  between  the  students...  ").  PT5  is  experienced  at  teaching 
and  marking  Prolog  programming  assignments.  Thus,  it  is  true  that  PT5  wanted  to 
mark  an  assignment  in  a  realistic  way  (in  terms  of  usability).  PT5  didn't  need  to 
learn  to  give  feedback  (in  terms  of  learnability)  but  PT5  needed  the  system  to 
produce  a  feedback  report  quickly  or  automatically  ("I  seems  it  should 
automatically  generate  the  report,  no  clicking  and  then  you  can  add  it  yourself. 
That  would  be  much  simpler  and  much  better  I  think").  PT5  didn't  think  that 
learning  to  give  feedback  with  McFeSPA  could  help  people  learn  but  PT5  thought 
it  would  be  good  if  leaming  with  experienced  tutor  in  giving  feedback  ("I  think 
UMM  having  some  experience  and  working  with  someone  else  usually  or  see 
other  people's  answer.  That  will  make  it  help  to  learn...  having  UMM  someone 
else  to  generate  the  report  and  then  say  I  think  is  a  good  report,  and  then 
compare  your  report  with  that  report.  That'll  help  you  to  improve  your  ability  to 
givejeedback  on  a  student.  ").  Nevertheless,  PT5  felt  frustrated  when  the  system 
asked  many  questions  ("it  asks  me  a  lot  of  questions,  makes  mefrustrated  with  It 
and  I  don't  want  that.  I  want  to  go  through  as  quick  as  possible,  so  I  would  learn 
to  click  the  button  very  quickly  without  reading  any  thing"). 
To  sum  up,  PT5  mostly  agreed  with  the  idea  of  giving  feedback  by  McFeSPA 
but  disagreed  with  the  implementation  of  McFeSPA  in  giving  'Feedback  loop' 
and  'Individual  feedback'. 
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PT6  had  some  training  in  the  area  of  giving  feedback  when  studying  for  the  Post 
Graduate  Certificate  in  Education  (PGCE),  and  has  also  had  quite  a  lot  of  further 
practical  experience  in  giving  feedback.  PT6  also  has  teaching  experience  in 
secondary  schools,  sixth  form  colleges  and  tutoring  at  the  introductory  university 
level.  The  latter  includes  some,  but  not  much  in  Prolog  teaching.  PT6  pointed  out 
knowing  the  students  personally  helps  the  feedback  giver  in  giving  feedback  to 
them  because  students  respond  differently  to  the  feedback  they  receive.  Also 
giving  feedback  depends  on  the  errors,  what  the  student  was  taught  and  the  timing 
in  giving  detailed  feedback. 
Table  8.6  PT61s  percentages  of  successes  for  each  type  of  feedback  (by  using  McFeSPA 
without  scaffolding  and  between  pre-  and  post-test). 
Type  of  feedback 
Issue 
'Feedback  loop'  'Detailed/  'Important/ 
'Positive 
and  'Individual  Elaborative  Specific 
feedback' 
feedback'  feedback'  feedback' 
%  of  successes  in  using 
McFeSPA  without  90.91  84.62  80  28.57 
scaffolding 
%  of  successes  in  pre-test  100  100  33.33  100 
paper 
%  of  successes  in  post-test  83.33  66.67  33.33  0 
paper 
According  to  PT6's  perspective  in  giving  'Feedback  loop'  and  'Individual 
feedback'  from  the  pre-test,  PT6  always  considered  the  history  of  the  student's 
errors  and  almost  always  gave  such  feedback  in  the  post-test.  These  results 
correspond  with  PT6's  log-files.  PT6  thought  that  students  will  remember 
feedback  if  they  spotted  the  errors  themselves.  PT6  also  pointed  out  that  feedback 
depends  on  the  student's  level  of  performance 
According  to  the  pre-test  results,  PT6  always  gave  'detailed/elaborative 
feedback'.  However,  after  using  McFeSPA,  PT6  did  not  always  give  such 
feedback  in  the  post-test  because  PT6  felt  giving  'detailed  feedback'  depends  on 
the  history  of  students'  errors.  According  to  PT6's  log-riles  PT6  will  not  give 
'detailed  feedback'  to  students  if  they  have  made  the  same  kinds  of  errors  before. 
However,  PT6  sometimes  gave  'detailed  feedback'  to  students  and  thought  that  if 
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feedback'  to  help  them  learn  more  about  the  errors. 
Pre-  and  post-test  results  showed  that  PT6  rarely  gave  'important/specific 
feedback'  i.  e.  PT6  sometimes  gave  'detailed  feedback'  if  the  same  types  of  errors 
are  repeated  in  a  different  line  number/position.  This  result  corresponded  with 
PT6's  log-files  in  giving  such  feedback. 
PT6's  pattern  for  giving  'positive  feedback'  in  the  pre-test  shows  the  error 
messages  inserted  in  between  two  'positive  feedback'  messages.  After  using 
McFeSPA,  PT6's  giving  of  such  feedback  in  the  post-test  started  with  'positive 
feedback'  and  is  then  followed  by  the  error  messages.  According  to  PT6's 
perspective,  PT6  gave  'positive  feedback'  according  to  student's  errors  i.  e.  if  the 
students  made  no  or  few  errors,  PT6  might  give  the  error  messages  in  between 
two  'positive  feedbaW  and  if  the  students  made  more  errors,  then  give  less 
'positive  feedback'. 
Overall,  PT6's  log-file  results  in  giving  feedback  mostly  correspond  with  the 
post-test  result  i.  e.  after  using  McFeSPA,  PT6  changed  PT6's  perspective  in 
giving  feedback.  Mostly,  PT6  gave  all  the  kinds  of  feedback  provided  by 
McFeSPA  depending  on  the  history  of  student's  errors.  In  addition,  results  from 
PT6's  questionnaire  showed  that  overall,  PT6  agreed  that  it  was  easy  to  use 
McFeSPA  in  giving  feedback  and  was  satisfied  with  McFeSPA. 
In  learning  to  give  feedback  with  McFeSPA,  PT6  thought  McFeSPA  helped 
PT6  increase  knowledge/understanding  in  the  issue  of  learning  to  give  feedback 
because  it  made  PT6  consider  giving  'detailed  feedback'  depending  on  the 
student's  previous  errors  and  the  current  errors  the  student  made.  (  "...  You  want 
more  'detailedfeedback'  or  assuming  you  have  more  'detailedfeedback'  at  first 
time  and  then  give  less  'detailed  feedback' 
..  if  they  made  same  errors  you  may 
give  them  'detailed  feedback").  PT6  thought  McFeSPA  helped  PT6 
rcflect/rethink  on  the  various  kinds  of  feedback  and  which  type  of  errors  that  the 
students  made  and  that  this  encouraged  PT6  to  give  more  'detailed  feedback'  even 
though  the  student  made  common  errors  (e.  g.  missing  indentation).  PT6  also 
agreed  that  McFeSPA  could  help  PT6  to  give  quality  feedback  to  students.  By 
using  McFeSPA,  PT6  thought  PT6  learnt  about  what  to  write  in  the  feedback  and 
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PT6  obtained  by  using  the  system  to  mark  any  programming  assignment  (not  only 
Prolog).  PT6  liked  McFeSPA  as  it  was  very  simple  to  use,  easy  to  learn  how  to 
use  and  it  helped  the  markers  to  think  about  the  way  in  which  they  mark.  PT6 
disliked  McFeSPA  in  relation  to  the  skill  meter  because  PT6  did  not  know  the 
meaning  of  each  feedback  in  each  line.  However,  PT6  didn't  know  that  the 
'glossary'  button  in  the  'skill  meter'  interface  provided  the  explanation  of  each 
kind  of  feedback  skill  in  the  'skill  meter'  interface. 
8.9  Analysis  of  the  results 
In  the  previous  section,  we  provided  the  results  for  each  participant  from 
evaluation  of  the  McFeSPA  learning  environment.  In  this  section  we  present  the 
analysis  of  the  results  obtained  by  analyzing  the  pre-  and  post-test,  log-files, 
observation  checklist,  questionnaire,  and  structured  interviews. 
1)  Is  the  basic  idea  of  McFeSPA  helpful? 
E  periment  Group  Comparison  Gro  p 
PTI.  PT2  PT3  PT4  PT5  PT6 
Strongly 
agree 
Agree  Strongly 
agree 
Strongly 
agree 
Strongly 
agree 
Strongly 
agree 
_ 
All  participants  agreed  that  the  basic  idea  of  McFeSPA  is  helpful.  PTI  stated  that 
McFeSPA  was  a  good  tool  to  speed  the  marking  task  and  agreed  that  the 
scaffolding  was  useful.  PT6  also  agreed  that  McFeSPA  was  a  useful  tool  to  help 
PT6  evaluate  what  feedback  PT6  would  like  to  give. 
2)  What  did  the  participants  learn  by  using  McFeSPA? 
PTI  thought  PTI  learnt  how  to  surrounded  errors  by  'positive  feedback'  and  felt 
that  motivating  the  student  is  very  important  i.  e.  PTI  lcamt  to  give  appropriate 
4positive  feedback'.  PT2  thought  PT2  learned  about  using  McFeSPA  in  marking 
programming  assignments  automatically  and  giving  feedback  for  small 
assignments.  PT2  also  pointed  out  that  McFeSPA  is  a  good  tool  because  it  can 
summarise  student's  errors.  PT2  leamt  to  give  feedback  in  general  and  the  way  to 
summarise  feedback  to  students  i.  e.  PT2  leamt  to  give  important  feedback  to 
students.  PT3  thought  PT3  leamt  about  using  student's  previous  mistakes  in 
giving  feedback  i.  e.  PT3  learnt  to  give  'Feedback  loop'  and  'Individual  feedback' 
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separate  different  sections  of  feedback  (design/implementation/style  errors),  to 
summarise  these  errors,  and  to  give  'positive  feedback'  that  related  to  the  errors 
that  the  student  made.  PT6  thought  PT6  learnt  about  what  to  write  in  the  feedback 
report  and  how  much  details  were  required. 
3)  How  do  the  participants  learn  to  provide  each  type  of  feedback  according  to 
McFeSPA? 
3.1)  How  do  the  participants  learn  to  provide  'Feedback  loop'  and  'Individual 
feedback'  messages? 
Table  8.7  Percentages  of  successes  of  each  participant  (between  using  McFeSPA  with  and 
without  scaffolding,  and  between  pre-  and  post-test),  refuse  help  and  accept  help  of  each 
contingent  hint  in  giving  'Feedback  Loop'  and  'Individual  feedback' 
Giving  'feedback  loop'and 
Experiment  group  (EG) 
Comparison  troup  4M 
'Individual  feedback' 
PTI  PT2  PT3  PT4  PTS  PT6 
%  of  all  successes  in  giving 
'Feedback  Loop'  and  'Individual 
feedback'  (with  scaffolding)  100  69.23  77.78  -  -  - 
%  of  all  successes  in  giving 
'Feedback  Loop'  and  'Individual 
feedback'  (without  scaffolding)  75  100  83.33  0  0  90.91 
%  of  all  'refuse  help'in  giving 
'Feedback  Loop'  and  'Individual 
feedback'  (with  scaffolding)  0  50  75  -  -  - 
%  of  all'accept  help'in  giving 
'Feedback  Loop'  and  'Individual 
feedback'  (with  scaffolding)  0  50  25 
%  of  all  successes  in  giving 
Teedback  Loop'  and  'Individual 
feedback'  (Pre-test)  66.67  83.33  33.33  0  100  100 
%  of  all  successes  in  giving 
'Feedback  Loop'and  'Individual 
feedback'  (Post-test)  66.67  100  so  0  100  83.33 
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post-test),  refuse  help  and  accept  help  of  each  contingent  hint 
in  giving  'Feedback  Loop'and  'Individual  feedback' 
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hell)  of  each  contingent  hint  in  giving  'Feedback  Loop'  and  'Individual 
feedback' 
According  to  the  pre-  and  post-test  reSLlItS  in  Table  8.7  and  Figure  8.6,  most 
participants  in  the  experimental  group  improved  on  giving  'Feedback  loop'  and 
'Individual  feedback'  except  for  PT  1.  It  is  probable  that  tile  experimental  group 
improved  their  giving  'Feedback  loop'  and  'Individual  feedback'  because  they  are 
mature  TAs  and  had  experience  in  giving  feedback.  These  rcSLlItS  correspond  with 
the  comparison  Of  giving  SLIC11  feedback  between  using  McFcSPA  with 
scaffolding  and  without  scaffolding.  It  COUld  be  the  case  that  I"I'l  did  not  like 
phrasing  such  feedback  using  McFeSPA.  PTI  's  log-files  showed  that  IITI  rct'Lised 
to  take  into  account  history  of  studcnt's  crrors  tour  times.  This  resulted  in  no 
count  for  giving  Teedback  loop'  and  Andividual  t'ecdback'  skill.  It'  PTI  took  into 
account  tile  history  of'  student's  errors,  PTI  might  make  sonle  mistakes  whilc 
using  the  systern  with  scatT61ding.  We  deduce  this  1roin  the  result  of'  FlTs  log- 
files  without  scaffolding.  Likewise,  according  to  the  observation  checklist,  PTI 
hurried  to  mark  all  scripts  without  scaffolding  and  spent  less  tinic  than  previously 
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motivating  comments  rather  than  giving  more  explanations  based  on  the  student's 
history  of  simple  errors.  All  participants  in  the  experimental  group  agreed  to  take 
into  account  history  of  student's  errors.  However,  they  did  not  like  the 
comparison  of  the  previous  number  of  errors  with  the  current  number  of  errors  i.  e. 
they  did  not  like  the  implementation  of  giving  'Feedback  loop'  and  'Individual 
feedback'  but  they  accepted  the  idea  of  considering  the  history  of  student's  errors. 
According  to  the  comparison  group,  results  from  post-test  showed  that  PT4 
never  took  into  account  the  history  of  student's  errors  because  PT4  thought  the 
feedback  messages  provided  had  enough  details  to  help  students  improve.  In  both 
the  pre-  and  post-test  PT5  always  took  into  account  the  history  of  the  student's 
errors  by  comparing  their  previous  error  with  the  current  one.  PT5  always  refused 
to  do  so  while  using  McFeSPA  without  scaffolding  because  PT5  believed  that  the 
system  should  do  this  automatically.  PT5  is  a  mature  TA  who  does  not  need  to 
learn  to  give  feedback  from  the  system  but  needs  to  finish  marking  quickly.  PT6 
took  the  history  of  student's  errors  into  account  most  often,  and  used  such 
information  to  consider  the  detail  of  feedback  for  each  error  type.  Thus,  most 
participants  in  the  comparison  group  accepted  the  idea  of  giving  'Feedback  loop' 
and  'Individual  feedback'  by  taking  into  account  the  history  of  student's  errors, 
except  for  PT5  who  did  not  agree  with  the  implementation  of  giving  such 
feedback. 
Although  PT6's  post-test  in  giving  'Feedback  loop'  and  'Individual 
feedback'  reduced  from  the  pretest,  evidence  from  the  log-files  showed  that  PT6 
did  not  intend  to  make  mistakes  in  the  post-test.  In  addition,  all  participants  in 
comparison  group  are  experienced  in  giving  feedback.  They  mostly  took  into 
account  the  history  of  student's  errors  for  both  pre-and  post-test.  Most  participants 
slightly  improved  giving  such  feedback  because  they  had  experience  in  giving 
feedback  so  they  agreed  that  taking  into  account  the  history  of  student's  errors  is  a 
good  idea  in  giving  feedback. 
3.2)  How  do  the  participants  learn  to  provide  'Detailed/Elaborative  feedback' 
messages? 
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without  scaffolding,  and  between  pre-  and  post-test),  refusing  help  and  accepting  help  of 
each  contingent  hint  in  giving  'Detailed/Elaborative  feedback' 
E  xperiment  grouji  T_ 
Giving  'Detailed/Elaborative  feedback'  I  (cc) 
IT.  PT2  PT3  PT4  PT5  PT6 
%  of  all  successes  in  giving  'Detailed/Elaborative 
feedback'  (with  scaffolding)  X6  67  77  78  100  -  - 
%  of  all  successes  in  giving  'Detailed/Elaborative 
feedback'  (without  scaffolding)  100  100  100  100  100  84  62 
%  of  all  'refuse  help'  in  giving 
'Detailed/Elaborative  feedback'  (with  scaffolding)  0  50  -  - 
%  of  all  'accept  help'  in  giving 
'Detailed/Elaborative  feedback'  (with  scaffolding)  0  50  0 
%  of  all  successes  in  giving  'Detailed/Elaborative 
Feedback'  (Pre-test)  100  1  M)  66  67  100  93  33  100 
%  of  all  successes  in  giving  'Detailed/Elaborative 
Feedback'  (Post-test)  100  100  66,67  100  100  66  67 
Percentages  of  successes  of  each  participant  (between  using  McFeSPA 
with  and  without  scaffolding,  and  between  pre-  and  post-test),  refusing 
help  and  accepting  help  of  each  contingent  hint  in  giving 
'Detailed/Elaborative  feedback' 
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Figure  8.7  Percentages  of  successes  of  each  participant  (bet%scen  u%iog  Nlcl,  'eSl',  %  "ilh  and 
i%ithout  scaffolding,  and  bet"een  pre-  and  post-tc%t),  refuse  licip  and  accept 
help  of  each  contingent  hint  in  gking  'Detailed/Flaborati%  e  feedback' 
According  to  paper-test  results  in  Table  8.8  and  Figure  8.7,  ;  111  participants 
gave  mostly  'dctailed/elaborative  feedback'  f0r  both  pre-  and  post-tcst.  Fmi 
though  PT2  occasionally  accepted  and  oCCaSlOnally  I-ef'USCLI  the  help  oflcr  in 
giving  such  feedback  I'l'orn  the  system,  there  is  evidence  thal  showcd  that  PF2 
Chapter  8  290 tried  to  evaluate  the  system.  This  is  believed  since  PT2  always  gave  such 
feedback  for  both  paper-tests.  In  addition,  PT3  did  not  always  give  such  feedback 
because  PT3  thought  that  it  is  not  necessary  to  give  'detailed  feedback'  on  the 
common  errors,  according  to  PT3's  perspective.  After  using  McFeSPA  without 
scaffolding  PT6  understood  that  it  was  not  necessary  to  provide  detailed  feedback 
if  the  student  has  made  the  same  errors  as  they  made  in  the  previous  submission 
of  the  same  assignment.  PT6  was  concerned  with  the  history  of  student's  errors. 
This  could  lead  to  reducing  giving  such  feedback  in  the  post-test  paper  in  average 
of  the  comparison  group. 
3.3)  How  do  the  participants  learn  to  provide  'Important/  Specific  feedback' 
messages? 
Table  8.9  Percentages  of  successes  of  each  participant  (between  using  McFeSPA  with  and 
without  scaffolding,  and  between  pre-  and  post-test),  refusing  help  and  accepting  help  of 
each  contingent  hint  In  giving  'Important/Specific  feedback' 
Experiment  group 
Giving  'Important/Specific  feedback' 
(EG) 
-- 
Comparison  group 
(CC) 
PT,  T  PTI  PT3  PT4  PTS  PT6 
%  of  all  successes  In  giving  'Important/Specific 
feedback'  (with  scaffolding)  75  7143  100 
%  of  all  successes  In  giving  'Important/Specific 
feedback'  (without  scaffolding)  100 
1 
100  100  0  100  so 
%  of  all'refuse  help'In  giving  'Important/Specific 
feedback'  (with  scaffoldinfl)  0  0  01  -  - 
%  of  all  'accept  help'  In  giving  'Important/Specific 
feedback'(with  scaffolding)  0  100  0  -  - 
%  of  all  successes  In  giving  'Important/Specific 
Feedback'  (Pre-test)  6667  6667  100  0  100  33,33 
%  of  all  successes  In  giving  'Important/Speciflc 
Feedback'  (Post-test)  W  J00  100  01  100 
1  33.33 
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McFeSPA  with  and  without  scaffolding,  and  between  pre-  and  post- 
test),  refusing  help  and  accepting  help  of  each  contingent  hint  in 
giving  'Important/Specific  feedback' 
120 
100 
13  %  of  all  successes  (with 
80  scaffolding) 
0%  of  all  successes  (without 
scaffolding) 
6U  El  "/,,  of  all'refuse  help'(with 
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40  0%  of  all  'accept  help'  (with 
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Figure  8.8  Percentages  of  successes  of  each  participant  (betAcen  using  NIcFeSPA  s%ith  and 
without  scaffolding,  and  between  pre-  and  post-test),  refuse  lielp  and  accept 
help  of  cacti  contingent  hint  in  gking  'Important/Specific  feedback' 
According  to  Table  8.9  and  Figure  8.8,  all  participants  in  the  experimcnial 
group  provided  'iniportant/specific  feedback'  in  the  post-test.  l"I'l  and  PT2 
improved  giving  such  feedback  after  using  the  system  with  scaffolding.  These 
results  correspond  with  post-test  reSLIlts.  PT3,  from  file  cxperinicntal  group, 
always  gave  such  f`eedback.  In  tile  comparison  group,  1`175  always  gave  such 
feedback  while  PT6  rarely  gave  such  feedback  because  PT6  thought  it'  tile 
students  have  not  made  the  errors  before  lie/she  should  receive  detailed  feedback 
for  all  errors  that  appear  even  though  they  are  the  same  types. 
3.4)  1  low  do  the  participants  learn  to  provide  Tositive  feedback'  messages? 
Chapter  9  292 'rabic  8.10  Percentages  of  successes  of  each  participant  (bet%%een  using  NIcFeSPA  v6th  and 
výithout  scaffolding,  and  between  pre-  and  post-test),  refusing  help  and  accepting  help  of 
each  contingent  hint  in  giving  'Positive  feedback' 
Experiment  hroup  iE(;  ) 
'Positive  feedback'  Givin  (  omparison  group  (('(;  )  g 
PTI  PT2  PT3  P-1  4  P  US  P  T6 
%  of  all  successes  in  giving  'Positive 
feedback'  (with  scaffolding)  5S  S6  53  93  100  - 
%  of  all  successes  in  giving  'Positive 
feedback'  (without  scaffolding)  100  71,43  100  0  0  2K  57 
%  of  all  'refuse  help'  in  giving  'Positive 
feedback'  (with  scaffolding)  25  42,86  0 
%  of  all  'accept  help'  in  giving  'Positive 
feedback'  (with  scaffold  nq)  7S  S7  14  0 
%  of  all  successes  in  giving  'Positive 
feedback'  (Pre-test)  0  IM)  100  0  0  100 
0%  of  all  successes  in  giving  'Positive 
feedback'  (Post-test)  100  100 
_100 
0 
Percentages  of  successes  of  each  participant  (between  using 
McFeSPA  with  and  without  scaffolding,  and  between  pre-  and  post- 
test),  refuse  help  and  accept  help  of  each  contingent  hint  in  giving 
'Positive  feedback' 
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Figure  8.9  Ile  rce  it  tit  ges  (if  %tic  cc%%  e,,  of  each  participant  (h  ct%N  cc  it  using  NI  cl-'cS  I  IA  Ns  it  It  an  (I 
isithout  scaffolding,  and  hct,  i%ccn  pre-  aod  I)ost-tc%t),  refu%c  help  aod  accept 
help  of  each  contingent  hint  in  gi%ing  Tositive  feedback' 
According  to  Table  S.  10  and  Figure  8.9,  i-cstills  1rom  the  post-test  showed 
that  all  participants  in  the  experimental  group  gave  III  appropriate  'positive 
t-cedback'  pattern  according  to  the  principle  of'  Mcl:  eSPA  i.  e.  error  messages  I'll 
between  two  instances  ol-positive  1ecdback'  while  l"I'l  is  the  one  who  improved 
Chapter  9  293 giving  such  feedback.  PT3  gave  such  feedback  for  both  paper  tests.  However, 
PT2's  log-files  did  not  correspond  with  the  paper-test  because  PT2  tried  to 
explore  the  system  in  giving  feedback  rather  than  learn  to  give  such  feedback  i.  e. 
PT2  always  gave  such  feedback  for  both  paper  tests.  Nevertheless,  results  from 
the  post-test  showed  that  all  participants  in  the  comparison  group  did  not  give  an 
appropriate  pattern  for  'positive  feedback'  -  we  assume  they  did  not  learn  to  give 
such  feedback  from  the  system.  Even  though  PT6  gave  such  feedback  in  the  pre- 
test,  once  PT6  used  the  system  then  PT6  changed  attitude  in  giving  such  feedback 
and  thought  that  giving  such  feedback  would  depend  on  the  number  of  errors  that 
the  students  made  in  the  current  assignments.  PT6  stated  that  if  the  students  made 
less  error,  then  they  should  receive  more  'positive  feedback'  i.  e.  error  messages 
between  two  instances  of  'positive  feedback.  '  PT5  also  believed  that  if  the 
students  produced  more  errors,  they  should  be  given  less  'positive  feedback'.  PT5 
also  had  a  similar  perspective  to  PT6.  However,  PT5  did  not  give  such  feedback 
according  to  the  paper  tests  because  PT5  thought  'positive  feedback'  should  not 
be  provided  if  the  student  made  errors. 
4)  How  does  McFeSPA  help  the  participants  increase  their  knowledge  of  learning 
to  give  feedback? 
Experiment  Group  Comparison  Group 
PT1  PT2  PT3  PT4  PT5  PT6 
Agree 
_Agree 
Agree  Agree  Disagree  Agree 
All  participants  in  the  experimental  group  agreed  that  McFeSPA  helped  them 
increase  their  knowledge  of  learning  to  give  feedback  and  most  participants  in  the 
comparison  group  agreed  too  -  except  for  PT5.  PT5  did  not  think  McFeSPA 
helped  him  increase  his  knowledge  but  felt  he  was  interested  to  know  that 
McFeSPA  helped  him  think  about  what  to  process  and  in  considering  what  task 
and  what  feedback  to  give.  There  are  a  number  of  ways  in  which  McFeSPA  can 
help  the  participants  increase  their  knowledge  about  learning  to  give  feedback. 
These  are 
PTI  pointed  out  that  citation  in  McFeSPA  helped  PTI  access  information 
about  feedback  giving  skills.  PTI  felt  that  it  is  the  result  of  different  kinds 
of  feedback  and  to  explore  the  different  skills  that  the  system  tried  to  teach 
i.  e.  PTI  achieved  the  benefit  of  scaffolding  from  McFeSPA  by  exploring 
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PT2  thought  being  systematic  in  presenting  the  different  kinds  of  errors 
(e.  g.  Design/Implementation/Style)  provided  a  way  of  organizing  the 
marking.  The  structure  of  giving  feedback  helped  PT2  increase  PT2's 
knowledge  in  learning  to  give  feedback  i.  e.  PT2  obtained  the  advantage  in 
learning  to  give  feedback  from  McFeSPA. 
PT3  agreed  that  McFeSPA  helped  PT3  increase  PT3's  knowledge/ 
understanding  on  the  issue  of  learning  to  give  feedback  only  a  little 
because  PT3  was  familiar  with  giving  feedback  in  a  standard  way 
("because  I  am  used  to  givingfeedback  in  the  normal  way,  in  the  standard 
way  so  it's  hard  to  change  in  an  hour.  It  happens  like  thisfor  two  years.  I 
am  quite  used  to  giving  feedback  in  the  same  wa)ý').  According  to  the 
triangulation  data  PT3  didn't  learn  much  from  McFeSPA  because  PT3 
mostly  refused  help  offered  by  McFeSPA  and  didn't  try  to  provide  the 
appropriate  answer  according  to  McFeSPA.  Also  PT3  believed  in  his  own 
marking  knowledge.  This  is  probably  the  case  because  PT3,  as  an  adult, 
has  experience  in  giving  feedback.  PT3  mostly  provided  good  feedback 
and  rarely  received  any  help  offered  by  the  system.  Thus,  PT3  felt  that  his 
knowledge  of  giving  feedback  increased  by  only  a  small  amount. 
PT4  thought  McFeSPA  helped  PT4  give  more  examples  of  feedback 
because  McFeSPA  provides  some  feedback  messages  that  could  help  the 
TA  in  learning  to  give  feedback. 
PT6  thought  McFeSPA  helped  PT6  consider  giving  detailed  feedback  and 
PT6  thought  that  this  could  depend  on  what  the  student's  previous  errors 
were  and  what  the  current  errors  the  student  made  were. 
5)  Can  participants  learn  more  about  giving  quality  feedback  by  using  McFeSPA 
aizain? 
Experiment  Gr  Comparison  Group 
PT1  PT2  T3  PT4  PT5  PT6 
Disagree  Agree  Disagree  A  ce  Dis,  Agrcc 
Some  participants  disagreed  that  they  can  learn  more  about  giving  good  feedback 
with  McFeSPA  (e.  g.  PTI  pointed  out  that  PTI  would  not  learn  again  because  PTI 
felt  exhausted  to  learn  any  further  teaching  skills).  However,  PT3  felt  PT3  could 
do  this  if  the  system  provides  more  theory  in  giving  feedback  ("Need  more  theory 
Chapter  8  295 before  this").  Results  from  log-files  showed  that  PT3  never  explored  the  glossary 
of  McFeSPA  in  which  this  interface  included  theory  about  giving  quality 
feedback  -  particularly  the  feedback  that  was  measured  in  the  experiment, 
therefore  PT3  would  have  benefited  by  using  this  interface. 
6)  What  are  participants'  perspectives  in  the  experimental  group  of  receiving  help 
messages? 
6.1)  In  the  experimental  group,  were  the  help  messages  easy  to  understand? 
Experiment  Group 
I  PT2  PT3 
Disagree  I  Agree  Disagree 
PTI  and  PT3  did  not  agree  that  the  help  messages  in  McFeSPA  were  helpful 
because  PT3  did  not  understand  the  help  messages  and  PTI  felt  it  was  unclear  as 
to  what  the  messages  were  referring  to.  The  application  of  contingent  help  may 
not  have  appealed  to  them.  They  are  adults  and  it  seems  that  they  did  not  like  the 
vague  messages  to  encourage  them  to  give  good  feedback  while  the  system 
offered  help.  They  might  have  preferred  the  system  to  relay  the  correct  answer 
immediately  to  help  them  process  the  step  quickly. 
6.2)  In  the  experimental  group,  were  the  help  messages  useful? 
Experiment  Group 
PT1  PT2 
Disagree  Agree 
Most  participants  in  the  experimental  group  agreed  that  help  messages  in 
McFeSPA  were  useful  except  for  PTI.  PTI  stated  that  PTI  had  to  take  time  to 
think  about  what  the  system  meant  by  PTI's  skill  as  a  markcr.  It  is  likely  that 
McFeSPA  helped  PTI  through  a  metacognitive  scaffold  in  giving  good  feedback 
with  providing  different  levels  of  help  messages  according  to  McFeSPA. 
6.3)  Did  the  help  messages  help  the  participants  in  the  experimental  group 
improve  their  skills  in  giving  feedback? 
Experiment  Group 
PTI  PT2  PT3 
Agree  Agree  Disagree 
Most  participants  in  the  experiments  group  agreed  that  help  messages  of 
McFeSPA  helped  them  improve  their  skill  in  giving  feedback  except  for  PT3 
because  PT3  felt  that  PT3  never  used  the  help  messages  ("Never  used  them")  and 
also  PT3  mostly  provided  an  appropriate  answer  according  to  McFeSPA.  As  a 
result  PT3  received  less  help  offers  from  the  system. 
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system? 
All  participants  in  the  experimental  group  agreed  that  it  is  possible  to  learn 
McFeSPA  without  any  assistance  from  the  system.  PTI  said  that  it  is  possible  to 
learn  if  the  system  provided  a  help  file  button.  It  would  appear  that  PTI  did  not 
know  that  the  handout  for  using  the  system  could  help  PTI  learn  without  any 
assistance  from  the  system.  PT2  said  that  PT2  could  learn  McFeSPA  without  any 
help  from  the  system  because  PT2  has  some  familiarity  with  using  it.  PT3  said 
that  PT3  can  use  McFeSPA  but  needed  some  form  of  training  to  use  it  properly. 
8)  How  does  McFeSPA  help  the  participants  to  reflect/rcthink  on  their  skills  in 
giving  feedback? 
All  participants  agreed  that  McFeSPA  helped  them  reflect/rethink  their  skills  in 
giving  feedback.  There  are  a  number  of  areas  that  McFeSPA  can  help  them 
achieve  this,  which  are; 
PTI  thought  providing  different  approaches  in  giving  feedback  is  good 
when  McFeSPA  reported  what  PTI  was  doing  wrong.  PTI  agreed  that 
PTI  achieved  the  benefit  of  the  system's  suggestions. 
PT2  thought  providing  automated  marking  is  very  good  because  PT2  felt 
it  helped  PT2  mark  quickly  i.  e.  PT2  agreed  that  McFeSPA  helped  PT2  to 
reflect/rethink  PT2's  skills  in  giving  feedback. 
*  PT3  thought  McFeSPA  gave  more  structure  and  helped  PT3  see  mistakes 
rather  than  PT3  just  seeing  what  PT3  wanted  to  give. 
PT4  thought  McFeSPA  helped  PT4  reflect/rethink  about  skills  in  giving 
feedback  because  PT4  felt  it  provided  the  idea  that  feedback  should  have 
more  than  one  type. 
PT5  agreed  that  McFeSPA  helped  PT5  reflect/rethink  the  skills  in  giving 
feedback  because  PT5  felt  that  the  measurement  of  McFeSPA  worked 
well. 
PT6  agreed  that  McFeSPA  helped  PT6  reflect/rethink  the  skills  in  giving 
feedback  because  it  referred  to  which  feedback,  which  type  of  errors  that 
the  students  made  and  encouraged  PT6  give  more  detailed  feedback  even 
though  the  student  made  common  errors  (e.  g.  missing  indentation) 
To  sum  up,  McFeSPA  helped  the  participants  to  rethink/  reflect  on  their  skill 
in  giving  feedback  which  included  1)  report  what  was  wrong  (PTI,  PT3),  2) 
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type  of  feedback  is  more  than  one  (PT4)  5)  measurement  of  McFeSPA  worked 
well  (PT5)  6)  which  feedback  to  give/which  type  of  error  the  student  made  (PT6) 
7)  encouraging  to  give  more  detailed  feedback  (PTI,  PT6). 
9)  What  are  the  participants'  perspectives  about  the  representation  of  their  skill  in 
giving  feedback? 
9.1)  Did  the  representation  of  each  participant's  skill  in  giving  feedback  after 
using  McFeSPA  make  each  participant  realise  that  he/she  needed  to  improve 
his/her  skills  at  giving  feedback? 
E  periment  Group  Comparison  Group 
PTI  PT2  PT3  PT4  pjjý  PT6 
Agree  Agree  Agree  Strongly 
ag 
Strongly 
disagree 
I  d  sagree 
All  participants  in  the  experimental  group  agreed  that  the  representation  of  their 
skills  in  giving  feedback  made  them  realise  that  they  needed  to  improve  their 
skills  at  giving  feedback.  However,  in  the  comparison  group  PT5  and  PT6  did  not 
agree  with  this  so  it  might  be  that  scaffolding  is  an  important  factor.  PT5  and  PT6 
did  not  realize  that  the  glossary  explained  the  meaning  of  each  type  of  feedback, 
and  therefore  they  did  not  understand  what  each  feedback  meant? 
9.2)  Did  representation  of  each  participant's  skill  at  giving  feedback  (skill  metcr) 
help  each  participant  think  more  about  his/her  skills? 
E  periment  Group  Comparison  Group 
PTI  PT2  PT3  PT4  PT5  PT6 
Agree  Agree  Agree  Strongly 
agree 
Agree  Disagree 
Almost  all  participants  agreed  that  the  representation  of  their  skill  at  giving 
feedback  (skill  meter)  helped  them  think  more  about  their  skills  except  for  PT6 
because  PT6  did  not  understand  the  representation  used.  However,  PT6  thought 
the  system  helped  PT6  think  about  PT6's  skill.  It  should  be  noted  that  PT6  never 
used  the  glossary  to  explore  each  meaning  of  giving  feedback  in  McFeSPA. 
10)  What  were  each  participants'  perspective  about  the  effectiveness  of  using 
McFeSPA 
10.1)  Do  the  participants  agree  that  McFcSPA  can  help  them  to  give  quality 
feedback  to  their  students? 
All  participants  in  both  groups,  except  PTS,  agreed  that  McFeSPA  could  help 
them  give  quality  feedback  to  their  students.  PT5  thought  that  the  marker  needed 
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McFeSPA  did  not  help  with  this.  It  is  true  that  McFeSPA  doesn't  give  a  complete 
analysis  of  all  kinds  of  error  types  because  McFeSPA  was  developed  for 
experimental  purposes  and  represented  only  some  kinds  of  errors  in  order  to  test 
the  hypotheses.  It  is  also  true  that  McFeSPA  did  not  help  because  the  aim  of  this 
research  is  to  help  people  learn  to  give  feedback.  It  did  not  focus  on  helping 
people  understand  the  errors  before  giving  feedback.  We  assume  that  the  marker 
knows  and  understands  the  error  well  but  maybe  lacking  knowledge  and  skills  in 
giving  good  feedback.  McFeSPA  helped  the  participants  in  the  following  areas; 
9  PTI  thought  McFeSPA  helped  PTI  structure  and  give  more  detailed 
feedback. 
*  PT2  thought  McFeSPA  helped  PT2  mark  quickly  and  improve  the  quality 
of  feedback  in  terms  of  time  (saving  time  in  marking) 
9  PT3  thought  that  McFeSPA  allowed  the  TA  to  add  more  errors. 
10.2)  Did  McFeSPA  help  participants  to  finish  work,  quickly,  effectively  and 
improve  their  productivity? 
Experiment  Group  Comparison  Group 
PTI  PT2  PT3  PT4  PT5  PT6 
A  ee  Agree  Agree  Agree  Disagree  Disagree 
Most  participants  thought  McFeSPA  could  help  them  finish  work  quickly, 
effectively  and  productively  except  for  PT5  and  PT6.  PT5  stated  that  PT5  would 
not  use  it  for  PT5's  work  and  also  felt  more  automated  assistance  was  needed. 
While  PT6  thought  McFeSPA  was  developed  for  experimental  purposes  and  was 
as  yet  unhelpful  to  PT6;  however,  PT6  felt  that  if  PT6  was  using  it  to  mark,  it 
would  be  useful. 
10.3)  Would  the  participants  like  to  use  McFeSPA  in  giving  feedback  to  their 
students? 
Experiment  Group  Comparison  Group 
PTI  PT2  PT3  PT4  PT5  I  PT6 
Agree  Agree  Agree  Agree  Disagrce  I 
.  _.  _Agree 
Almost  all  participants  would  like  to  use  McFeSPA  in  giving  feedback  to  their 
students  except  for  PT5  because  PT5  does  not  teach  Prolog  anymore  and  thought 
that  the  hard  part  is  to  find  the  errors  not  writing  the  feedback. 
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to  mark  any  programming  assignment  (not  only  Prolog)? 
All  participants  agreed  that  they  can  apply  the  knowledge  they  obtained  by  using 
the  system  to  mark  any  programming  assignment  (not  only  Prolog).  However, 
PTI  thought  whilst  in  theory  it  is  possible  it  might  be  complicated  to  put  into 
practice. 
12)  What  is  the  participants'  level  of  satisfaction  with  using  McFeSPA? 
12.1)  Did  the  participants  enjoy  learning  with  McFeSPA? 
E  periment  Group  Comparison  Group 
PT1  PT2  PT3  PT4  PT5  PT6 
Strongly 
a  ee 
Agree  Agree  Strongly 
agree 
Agree  Agree 
All  participants  agreed  that  they  enjoyed  learning  to  give  feedback  with 
McFeSPA. 
12.2)  Can  McFeSPA  be  frustrating? 
E  periment  Group 
- 
I  Comparison  Group 
PTI  PT2  PT3  PT4  PT5  PT6 
Agree  Disagree  Agree  Strongly 
Disagree 
Agree  Disagree 
Some  participants  felt  McFeSPA  to  be  frustrating  in  some  respects.  PTI  felt 
frustrated  when  PTI  was  told  that  PTI  made  a  mistake  but  did  not  know  what  it 
was  i.  e.  McFeSPA  encouraged  PTI  to  think  about  giving  feedback,  and  therefore 
does  not  give  the  answer  directly.  PT3  thought  McFeSPA  might  be  a  complex 
program  while  PT5  still  needed  McFeSPA  to  be  more  automatic.  All  our 
participants  were  adults  and  according  to  Knowles  adult  learners  have  self 
directed  goal/learning  (Knowles,  1988).  They  need  to  achieve  a  goal  properly 
especially  if  they  are  experienced  TAs  who  may  need  the  system  to  process  their 
task  quickly.  They  may  have  forgotten  to  play  the  role  as  a  new  TA  while  they 
were  using  the  system  in  the  experimental  environment. 
12.3)  What  did  the  participants  like  in  particular  about  McFeSPA? 
PTI  liked  the  automated  analysis  tool  for  finding  errors  and  giving  the  location 
point.  PT2  thought  McFeSPA  worked  quickly  and  was  easy  to  use.  PT3  liked 
McFeSPA  as  it  allowed  the  user  to  extend  the  errors  reported.  PT4  liked 
McFeSPA  in  that  it  automatically  generated  a  report  and  provided  adaptable 
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and  tutor  marking,  and  also  having  a  comparison  of  students.  PT6  liked  McFeSPA 
in  that  it  is  easy  to  use  and  helped  the  marker  to  think  about  the  way  they  mark. 
12.4)  What  did  the  participants  dislike  in  particular  about  McFeSPA? 
In  terms  of  learnability  issues,  PT2  did  not  like  using  McFeSPA  with  scaffolding 
when  it  popped  up  a  message  and  informed  PT2  to  give  the  appropriate  feedback 
pattern  according  to  McFeSPA. 
in  terms  of  usability  issues,  PTI  thought  the  range  of  feedback  limited. 
However,  there  are  a  number  of  lists  of  comments  that  could  be  added  in  the 
future.  If  we  achieve  these  files,  we  could  plug  in  all  comments  to  the  system  so 
that  all  TAs  will  have  several  examples  of  feedback  messages  to  select  and  adapt 
for  use.  PT6  disliked  McFeSPA  because  PT6  did  not  understand  the 
representation  of  the  skill  meter.  However,  PT6  could  have  understood  this  if  PT6 
had  explored  the  glossary  button. 
At  some  point  of  using  McFeSPA,  most  participants  disliked  McFeSPA's 
implementation  in  terms  of  usability  issues.  As  described  earlier,  McFeSPA  was 
implemented  for  experimental  purposes  to  test  the  hypotheses  efficiently.  The 
current  version  of  McFeSPA  is  not  ready  for  delivery  into  the  real  world.  It  needs 
further  work  (see  discussion). 
8.10  Summary  of  analysis  of  the  results 
In  this  chapter  we  presented  the  results  of  the  evaluation  study  of  McFeSPA  as  the 
approaches  of  McFeSPA  and  evaluation  study  of  the  feasibility  of  scaffolding 
TAs  to  help  them  learn  to  give  feedback  while  engaged  in  an  'authentic'  task  as 
the  implementation  of  McFeSPA.  This  can  be  seen  in  Table  8.11. 
In  general,  according  to  Table  8.11,  all  participants  in  the  experimental 
group  accepted  the  approach  of  McFeSPA  in  giving  'Feedback  loop'  and 
'Individual  feedback',  'Detailed/Elaborative  feedback',  'Important/Specific 
feedback',  and  pattern  for  giving  appropriate  'positive  feedback.  They  also 
mostly  accepted  the  implementation  for  giving  feedback  except  for  the 
implementation  of  giving  'Feedback  loop'  and  'Individual  feedback'  because  they 
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number  of  errors. 
Table  8.11  The  acceptance  of  participants  to  McFeSPA's  approaches  and  McFeSPA's 
Implementation  (by  triangulation  data)  when  'ý'  means  agreement,  IXI  means  disagreement, 
and  'some'  means  mixed. 
Feedback  Acceptance  of  Mc  eSPA's  approach  Acceptance  of  McFe  PA's  Implementation 
type  Experiment  Comparison  Experiment  Group  Comparison  Group 
Group 
-  - 
Grou 
PT  I  PT2  T  PT3  PT4  PTS  PT6  PTI  PT2  PT3  PT4  PT5  PT6- 
'Feedback  4  X  4  4  X  X  X  N/A  X 
Loop'and 
'Individual 
feedback' 
'Detailed/  7-  -T  -4  -4  -4  -4 
Elaborative 
feedback' 
'Important/  X  q  -4  q  q  N/A  4  4 
Specific 
feedback'  E 
Pattern  for  N/A 
giving 
EO  appropriate 
'Positive 
feedback' 
PTI  suggested  that  'Feedback  loop'  and  'Individual  feedback'  could 
depend  on  important  errors,  not  the  number  of  errors.  PT2  pointed  out  that  an 
explanation  of  the  history  of  a  student's  errors  should  not  be  provided  again  if  the 
student  repeated  the  same  errors  as  before.  PT3  suggested  that  such  an 
explanation  should  not  be  provided  for  the  simple  errors  because  PT3  believe  that 
it  is  enough  to  point  out  the  errors.  McFeSPA  may  present  both  important  errors 
and  simple  errors  to  TAs  in  order  to  remind  them  to  give  better  quality  feedback 
to  students.  McFeSPA  may  give  too  much  information  to  the  TAs  and  not  enough 
quality  information  so  this  could  be  improved  in  the  later  version.  If  the  feedback 
giver  does  not  need  to  inform  common  errors  to  students,  how  do  we  know  they 
know  which  are  common  errors?  Thus,  they  need  to  understand  this  before 
reporting  or  explaining  the  errors  to  students  (for  further  details  see  question  1,2, 
and  4  in  Section  8.11). 
Almost  all  participants  in  the  comparison  group  accepted  the  approaches 
and  the  implementation  of  McFeSPA  in  giving  'Feedback  loop'  and  'Individual 
feedback',  'Detailed/Elaborative  feedback',  'Important/Speciric  feedback',  and 
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implementation  of  'Feedback  loop'  and  'Individual  feedback'  but  PT5  accepted 
the  approach  of  giving  such  feedback  because  PT5  needed  the  system  to  generate 
such  feedback  automatically  while  PT4  thought  giving  explanations  of  error 
messages  to  students  according  McFeSPA  is  enough  without  adding  the  history  of 
students'  errors  (i.  e.  'feedback  loop'  and  'individual  feedback').  PT6  thought 
giving  such  feedback  should  depend  on  the  student's  level  (for  further  detail  see 
question  3  in  Section  8.11). 
Regarding  giving  Tetailed/Elaborative  feedback',  all  participants  accepted 
the  approach  and  the  implementation  of  such  feedback.  However,  PT3  suggested 
giving  such  feedback  should  depend  on  important  errors  while  common  errors 
need  only  give  the  error  line  number.  PT6  also  agreed  that  giving  such  feedback 
depended  on  the  history  of  student's  errors  because  PT6  did  not  give  such 
feedback  to  some  errors  that  the  student  made  before  (for  further  detail  see 
question  5  in  Section  8.11). 
Specifically,  almost  all  participants  accepted  the  approaches  and  the 
implementation  in  giving  appropriate  'positive  feedback'.  However,  PT5  and  PT6 
believed  that  giving  such  feedback  should  depend  on  the  number  of  errors  that  the 
student  made  i.  e.  if  the  students  made  less  errors,  they  would  give  more  'positive 
feedback'  while  if  the  student  made  more  errors,  they  would  give  less  'positive 
feedback'.  Even  though  PT5  and  PT6  are  experienced  TAs  and  they  used 
McFeSPA  without  scaffolding,  they  did  not  achieve  the  benefit  of  scaffolding  of 
giving  'positive  feedback'.  PT5  and  PT6  could  learn  more  in  giving  feedback 
with  scaffolding  because  they  may  not  understand  the  importance  of  motivating 
weak  students  (see  question  6  in  Section  8.11  for  more  details). 
As  can  be  seen  from  the  analysis  of  the  results  (questions  1,8,12.1) 
presented  in  the  previous  section,  all  participants  agreed  that  the  basic  idea  of 
McFeSPA  was  helpful  and  they  enjoyed  leaming  with  McFeSPA.  All  participants 
agreed  that  they  can  apply  the  knowledge  they  obtained  by  using  the  system  to 
mark  any  programming  assignment  (not  only  Prolog).  All  of  them  agreed  that 
McFeSPA  helped  them  reflect/rethink  their  skills  in  giving  feedback  which 
include  1)  report  what  was  wrong,  2)  automatic  way,  3)  more  structure  (help  to 
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McFeSPA  worked  well  6)  which  feedback  to  give/which  type  of  error  the  student 
made  7)  encouraging  to  give  more  detailed  feedback. 
According  to  Table  8.12,  most  participants  in  the  experimental  group 
improved  their  knowledge  of  giving  'Feedback  loop'  and  'Individual  feedback', 
and  'Important/Specific  feedback'.  PTI  improved  and  benefited  in  giving 
feedback  pattern  for  appropriate  'positive  feedback'  while  the  other  participants 
always  gave  such  feedback.  PT5  in  the  comparison  group  improved  giving 
'Detailed/Elaborative  feedback'. 
Table  8.12  Participants'  Improved  knowledge  of  giving  feedback  by  comparison  of  their  pre. 
and  post-test  results. 
Improved  knowledge  of  giving  Ex  periment  Group  Co  parison  Group 
feedback  PTI  PT2  PT3  PT4  PT5  PT6 
'Feedback  Loop'  and  'Individual 
feedback' 
- 
'Detailed/  Elaborative  feedback'  - 
'Important/  Specific  feedback' 
Pattern  for  giving  appropriate 
'Positive  feedback' 
Overall  of  participants' 
perspective 
Almost  all  participants  agreed  that  McFeSPA  helped  them  increase  their 
knowledge  of  learning  to  give  feedback  except  for  PT5.  However  PT5  was 
interested  in  how  McFeSPA  helped  PT5  think  about  the  process,  what  tasks  to 
consider,  and  what  feedback  to  give.  PT5  considers  giving  feedback  is  to  correct 
the  error  rather  than  motivating  the  students.  There  are  some  interesting  features 
of  McFeSPA  that  help  the  TAs.  These  are  1)  Citation  of  theory  of  giving  feedback 
that  was  presented  in  the  glossary  2)  Presenting  different  kinds  of  errors  (design/ 
implementation/  style)  and  providing  an  organized  way  of  marking  with  the 
structure  of  giving  feedback  3)  examples  of  feedback  4)  previous  student's  errors. 
Almost  all  participants  agreed  that  McFeSPA  can  help  them  to  give  quality 
feedback  and  would  like  to  use  it  in  giving  feedback  to  their  students  except  for 
PT5  because  PT5  thought  that  the  marker  needed  to  know  and  understand  the 
error  before  writing  the  feedback.  PT5  also  said  that  PT5  did  not  teach  Prolog  any 
more  and  thought  that  the  hard  part  is  finding  the  error  not  writing  the  errors  i.  e. 
PT5  is  concerned  about  correcting  errors  rather  than  motivating  students. 
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feedback  (skill  meter)  helped  them  think  more  about  their  skills  except  for  PT6 
because  PT6  did  not  understand  the  representation.  PT6  also  never  explored  the 
glossary  in  which  the  representation  of  the  skill  meter  was  explained. 
Regarding  participants  in  the  experimental  group,  all  of  them  agreed  that 
the  representation  of  their  skills  in  giving  feedback  after  using  McFeSPA  made 
them  realize  that  they  need  to  improve  their  skills  in  giving  feedback.  Some  of 
them  did  not  understand  the  help  messages  and  required  more  details  with  the  use 
of  help  messages.  Most  of  them  agreed  that  the  help  messages  were  useful  except 
for  PTI  because  PTI  said  that  it  took  a  while  to  realize  that  what  the  help 
messages  referred  to  was  PTI's  skill  as  a  marker  i.  e.  McFeSPA  helped  PTI  to 
think  about  PTI's  performance  in  giving  feedback  but  PTI  may  not  prefer  to 
learn  with  this  method  (contingent  help).  Most  of  them  agreed  that  help  messages 
help  them  improve  their  skills  in  giving  feedback  except  for  PT3  because  PT3 
rarely  used  the  help  messages  so  PT3  received  less  offers  of  help  from  the  system. 
Particularly,  each  participant  in  the  experimental  group  leamt  different  skills  by 
using  McFeSPA  according  to  their  previous  experience,  as  can  be  seen  from 
analysis  of  the  results  (question  2). 
Nevertheless,  during  some  stage  of  using  McFeSPA,  almost  all  participants 
felt  frustrated;  they  suggested  improvements  for  the  implementation  (see  question 
12.4  in  analysis  of  the  results,  usability  evaluation  in  Chapter  7,  and  discussion 
section  in  this  chapter). 
In  summary,  the  analysis  of  the  results  of  this  study  indicate  that  McFeSPA 
could  help  TAs  who  mark  programming  assignments  think/reflect  on  their 
feedback  giving  to  provide  quality  feedback  to  students  in  general.  There  is  some 
promise  to  the  approach  of  McFeSPA  and  some  to  the  implementation  according 
to  the  discussion  in  the  following. 
8.11  Discussion 
The  evaluation  discussed  here  is  very  much  a  preliminary  exploration  of  the 
system  and  underlying  approach,  given  a  particular  domain  and  a  particular  group 
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feedback.  We  implemented  the  model  by  bringing  psychology  and  abstract  ideas 
together  in  training  people  to  give  good  feedback.  We  have  provided  evidence 
using  triangulation  that  McFeSPA  is  based  on  a  model  that  helps  the  feedback 
giver  improve  their  feedback.  We  then  analysed  the  triangulation  data  to  be  a 
model  to  help  the  feedback  giver.  We  again  provided  evidence  by  triangulation 
data  that  all  participants  used  the  system  effectively  for  some  kinds  of  good 
feedback  giving.  There  were  a  number  of  reasons"  that  make  it  difficult  to  design 
a  system  to  help  at  an  appropriate  time  to  assess  whether  the  student's  help 
requests  are  appropriate  (Aleven  &  Koedinger,  2000;  Aleven  &  Koedinger, 
2001). 
In  the  current  version  we  designed  and  implemented  help  in  McFeSPA 
depending  on  the  TA's  actions  without  considering  how  to  provide  help  at  an 
appropriate  time  to  sufficiently  test  our  hypotheses.  The  TA  used  the  system  in  a 
simulated  situation  with  pre-provided  student  scripts.  However,  we  have  leamt 
from  the  previous  section  that  most  participants  agreed  with  McFeSPA's 
approaches  in  giving  feedback  in  general  with  a  whole  training  program  by 
McFeSPA  and  the  feedback  given  by  principles  of  McFeSPA  (see  Chapter  5). 
Most  results  we  obtained  correspond  with  our  model  (see  Chapter  5)  even 
though  some  aspects  of  the  implementation  are  not  consistent  with  the  users' 
wishes  (i.  e.  implementation  of  'Feedback  loop'  and  'Individual  feedback).  In 
general,  the  systems  help  for  giving  feedback  to  the  feedback  giver  has  benefits. 
Almost  all  participants  in  the  experimental  group  improved  giving  'Feedback 
loop'  and  'Individual  feedback',  'Important/Specific  feedback'  and  one  improved 
their  use  of  a  pattern  for  giving  appropriate  'Positive  feedback'  while  the  rest 
always  provided  feedback  according  to  McFeSPA's  approaches.  This  is  consistent 
with  the  participants'  background  information.  All  participants  who  took  part  in 
our  studies  are  experienced  teaching  assistants.  Most  of  them  have  been  trained  in 
giving  feedback  to  students.  They  are  all  adults  who  use  self-directed  leaming 
(Knowles,  1988).  Self-directed  learning  can  be  enhanced  with  facilitation  (Conlan 
et  al.,  2003)  so  they  need  tools  to  help  them  to  process  tasks  effectively.  They 
21  For  example,  it  is  not  true  to  determine  when  a  particular  step  in  a  particular  problem 
at  a  particular  time  is  far  beyond  a  particular  student's  ability. 
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the  system  to  process  tasks  quickly.  McFeSPA  may  distract  some  participants  in 
the  experimental  group  because  they  are  adults  who  felt  frustrated  when  the 
system  told  them  they  made  a  mistake  without  reporting  the  reason  for  the 
mistake. 
The  evidence  has  shown  that  some  participants  in  the  experimental  group  did 
not  understand  the  help  messages  and  required  more  details  with  the  use  of  help 
messages.  There  is  also  a  participant  who  did  not  like  the  way  feedback  messages 
were  phrased.  However,  we  have  mentioned  in  relation  to  the  system  design  (see 
Chapter  5)  that  we  were  careful  about  phrasing  feedback.  It  is  true  that  a  native 
English  speaking  person  may  provide  better  phrasing  of  statements  e.  g.  semi- 
negative  statements,  and  we  may  have  overlooked  this  in  our  implementation,  but 
it  is  a  legitimate  and  complex  point.  To  have  more  reliability,  we  address  this 
issue  later  (see  Chapter  9).  They  may  not  like  the  system's  phrasing  (which  may 
not  correspond  with  their  experience  in  giving  feedback).  Even  though  we  tried  to 
eliminate  this,  implementation  may  disturb  some  participants  but  it  does  not  mean 
our  model  is  wrong.  It  could  be  true  that  some  of  them  may  receive  the  top  level 
of  'contingent  help'  in  which  it  is  vague  feedback  messages  in  order  to  encourage 
the  participants  to  think  about  their  giving  of  feedback.  By  that  means,  at  some 
point  of  using  McFeSPA,  most  participants  felt  dissatisfied  with  some  of  the 
features  so  they  suggested  improvements  for  the  implementation  (see  Appendix 
1). 
Nevertheless,  the  results  have  shown  that  our  model  can  be  accepted.  It 
might  be  argued  that  some  evidence  is  relative  to  the  accuracy  of  McFeSPA's 
judgments  i.  e.  the  evaluation  study  indicates  all  participants  agreed  that  the  basic 
idea  of  McFeSPA  was  helpful  and  helped  them  reflect/rethink  their  skill  in  giving 
feedback.  However,  some  evidence  may  be  inappropriate  in  terms  of 
implementation.  In  addition,  we  could  not  obtain  novice  TAs  to  take  part  in  our 
study.  The  TAs  in  our  study  are  adults  and  experienced  in  giving  feedback  so  we 
might  not  achieve  the  results  that  novice  TA's  would  have  given.  Even  though 
McFeSPA  was  designed  carefully  with  respect  to  the  andragogical  model  (of 
adult  learning  theory  see  Chapter  5),  implementation  of  McFeSPA  might  not  be 
robustly  efficient  according  to  the  TAs'  need.  In  order  to  meet  the  TAs' 
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Appendix  1)  so  that  tools  could  comfort  adults  in  learning  to  give  feedback 
properly  with  respect  to  the  andragogical  model.  Mature  TAs  may  need  to  be 
treated  differently  (see  Chapter  7,9).  Previous  to  using  McFeSPA,  they  may  have 
had  some  general  experience  in  giving  feedback  which  did  not  focus  in  such  a 
detailed  manner  on  student's  needs.  Thus,  learning  to  give  feedback  with 
McFeSPA  could  encourage  them  to  think  about  how  to  give  good  feedback. 
Analysis  of  the  results  has  shown  what  we  learnt  according  to  the  following 
questions. 
1)  Should  the  'history  of  student's  error'  (giving  'Feedback  loop'  and 
'Individual  feedback')  depend  on  the  important  errors,  not  the  number  of  errors? 
There  is  evidence  that  some  people  find  some  errors  more  complicated.  It 
could  be  helpful  to  give  a  summary  of  common  errors  as  'history  of  student  error' 
to  help  students  learn  not  to  make  the  mistake  next  time  if  they  made  a  number  of 
simple  errors.  We  argue  that  giving  a  history  of  student's  error  by  summarizing  of 
each  type  of  error  (both  important  and  common  errors)  could  help  students  learn 
their  mistakes  and  could  change  their  behavior  so  as  not  to  make  the  mistakes 
next  time,  especially  for  low  level  students.  In  fact  giving  'Feedback  loop'  and 
'Individual  feedback'  is  collecting  all  comments/feedback  to  a  student  for  the  next 
assignment  i.  e.  by  considering  the  previous  student's  errors/comments,  we  need  to 
give  'Feedback  loop'  and  'Individual  feedback'  if  the  student  made  errors  in  the 
next  assignment  (or  resubmission  of  the  same  assignment).  In  implementing 
giving  'Feedback  loop'  and  'Individual  feedback',  we  need  the  TAs  to  consider 
the  previous  student's  errors  by  viewing  the  student's  profile  to  compare  the 
number  of  student's  errors  in  the  previous  submission  with  the  current  one  of  the 
same  assignment.  Evaluation  studies  indicate  that  all  participants  accepted  the 
approaches  by  taking  into  account  the  history  of  student's  errors.  Some  suggested 
that  we  should  provide  the  student's  previous  code  and  not  to  compare  the 
number  of  student's  errors  because  it  does  not  reflect  the  student's  learning. 
Therefore,  we  should  encourage  the  TA  to  add  previous  comments  of  each 
student  to  the  student's  feedback  report  if  the  student  made  the  same  type  of 
errors  again  in  order  to  measure  their  giving  'Feedback  loop'  and  'Individual 
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each  type  of  error  and  sequencing  them. 
2)  Should  the  explanation  of  the  history  of  a  student's  errors  not  be 
provided  again  if  the  students  repeat  the  same  errors  as  before9 
Even  though  the  student  had  been  provided  with  the  detailed  history  of 
student's  errors  of  the  same  type  as  before,  the  student  still  made  the  same  errors. 
If  the  student  made  such  errors  again  more  than  once,  the  explanation  of  the 
history  of  student's  errors  may  not  help  them  make  fewer  errors.  Thus,  it  is 
necessary  to  explain  the  history  of  student's  errors  again  if  the  students  repeat  the 
same  errors  as  before.  If  the  repetition  becomes  a  problem  then  eliminating 
repetition  appropriately  may  be  needed  to  understand  who  needs  the  repetition 
and  who  does  not  need  it.  To  do  this,  we  need  to  have  further  empirical  work  to 
find  out  what  the  facts  are.  It  may  be  the  case  that  there  are  occasions  when  this 
information  would  be  omitted  but  it  is  necessary  to  determine  the  circumstances 
that  need  to  be  taken  into  account.  This  could  be  a  point  for  further  work. 
3)  Should  the  explanation  of  the  history  of  student's  errors  depend  on  the 
student's  level? 
Basically,  regarding  individual  difference,  giving  feedback  depends  on 
the  student's  skill  level.  However,  providing  quality  feedback  to  an  individual 
should  not  only  consider  the  learners  skill  level,  but  should  also  regard  help  from 
the  tutor  provided  alongside  the  learning  environment  (see  Chapter  3).  It  is  not 
only  low  level  students  who  may  need  to  be  provided  with  the  explanation  of  the 
history  of  their  errors,  but  high  level  students  may  make  errors  similar  to  those 
made  in  the  past.  So  the  history  of  student's  errors  could  help  them  learn  from 
their  mistakes  too. 
4)  Should  the  explanation  of  the  history  of  student's  errors  not  be  provided 
for  simple  errors? 
McFcSPA  sorted  the  errors  from  critical  errors  to  simple  errors  (design, 
implementation,  and  style  error,  see  Chapter  4).  It  is  not  only  the  important  errors 
that  should  be  explained  to  the  students  as  a  history  of  student's  errors,  but  also 
simple  errors  should  be  provided  again  if  the  student  continues  to  repeat  such 
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need  to  have  further  empirical  work  to  test  the  system  with  real  students  and 
simple  errors  to  see  whether  the  explanation  of  simple  errors  is  important  to 
students. 
5)  Should  'Detailed  feedback'  depend  on  important  errors  but  common 
errors  should  be  pointed  out  only  through  the  error  line  number? 
It  is  an  interesting  issue  to  take  into  account  that  important  errors  should 
be  explained  as  'detailed  feedback'.  However,  if  the  students  made  a  common 
error  repeatedly,  we  should  provide  'detailed  feedback'  for  common  errors  to  the 
student  as  well.  Thus,  it  is  not  necessary  that  'detailed  feedback'  should  be 
provided  for  only  important  errors. 
6)  Should  giving  'Positive  feedback'  depend  on  the  number  of  errors  that 
the  student  made  i.  e.  if  the  student  made  less  errors,  we  should  give  more 
'Positive  feedback'  while  if  the  student  made  more  errors,  we  should  ignore 
'Positive  feedback'? 
Several  researchers  (Dochcff,  1990; 
Oxfbrd_Ccntre_fbr_Staff  and_Leaming_Development,  2002;  Albrecht,  2005) 
have  suggested  that  giving  a  feedback  sandwich  can  motivate  the  student  to 
improve  their  learning.  Giving  such  feedback,  and  therefore  providing  effective 
feedback,  has  been  used  in  the  Open  University  in  the  UK  and  a  great  number  of 
organizations.  By  starting  with  specific  praise  of  an  individual  performance,  then 
suggestions  to  improve  the  errors  or  report  what  was  wrong  in  a  constructive  way, 
and  ending  with  praise  in  terms  of  suggestions  to  improve.  Thus,  we  should  not 
give  less  praise  or  ignore  giving  'positive  feedback'  when  the  students  made  more 
errors  i.  e.  to  praise  the  students'  current  performance  and  also  praise  by 
suggestion  on  how  to  improve  their  learning  can  be  a  way  of  encouraging  and 
motivating  the  students  to  learn  better. 
7)  Should  the  marker  who  is  trained  to  give  quality  feedback  know  and 
understand  the  errors  before  writing  the  feedback? 
It  is  true  that  the  marker  should  know  and  understand  the  errors  before 
writing  the  feedback.  McFeSPA  generated  three  types  of  errors  with  a  few 
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that  McFeSPA  can  provide  feasibility  of  editing  the  error  messages  because  PT5 
never  used  this  feature,  according  to  the  log-files  and  observation.  In  fact, 
McFeSPA  was  implemented  in  order  to  emphasize  training  a  TA  to  give  good 
feedback  by  pre-provided  errors  so  we  selected  to  implement  a  few  errors  of  each 
error  type  (four  design  errors,  three  implementation  errors,  and  two  style  errors, 
see  Chapter  4)  in  order  to  teach  TAs  and  help  them  learn  to  give  quality  feedback. 
However,  PT5  may  expect  using  McFeSPA  in  a  realistic  way  beyond  our  aim. 
Nevertheless,  PT5's  suggestion  is  helpful  to  be  considered  in  line  with  improving 
the  next  version  of  McFeSPA. 
In  the  previous  section  we  presented  which  kind  of  feedback  was  accepted. 
Regarding  our  analysis  of  the  results,  we  argue  that  McFeSPA's  approaches 
provide  a  novel  way  of  training  people  to  give  feedback  even  though  currently 
McFeSPA  is  implemented  to  rely  on  only  a  few  samples  of  three  error  types 
(design,  implementation,  and  style  issue,  see  Chapter  4)  and  doesn't  deal  with 
several  important  errors.  (This  feature  should  be  added  to  the  next  version.  )  If  we 
could  update  our  model  and  re-implement  McFeSPA's  learning  environment 
according  to  participants'  suggestions,  McFeSPA  could  be  a  facilitating  tool  in  a 
new  environment  in  training  people  to  give  feedback  in  marking  Prolog 
assignments  and  can  be  a  basis  of  new  ITSs  for  scaffolding  people  to  learn  to  give 
quality  feedback.  Furthermore,  our  approaches  could  apply  to  any  marking 
programming  assignment  (not  only  Prolog),  according  to  all  participants' 
perspective.  Therefore,  we  believe  that  McFeSPA's  principles  could  provide  a 
novel  way  in  training  people  to  give  good  feedback. 
8.12  Summary 
In  this  chapter,  we  have  presented  the  methodology  of  evaluation  of  McFeSPA's 
learning  environment,  results,  analysis  of  the  results  and  discussion.  We  found 
that  our  participants  learned  differently  by  using  McFeSPA.  According  to  the 
hypotheses  (in  section  8.2),  the  evaluation  study  indicates  that 
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also  see  Chapter  5)  in  McFeSPA  can  help  almost  all  TAs  increase  knowledge/ 
understanding  in  the  issue  of  learning  to  give  feedback  according  to  their 
perspective.  In  addition,  there  were  some  TAs  who  improved  their  giving  of 
feedback.  Not  all  TAs  improved,  perhaps  because  they  are  experienced  TAs  and 
some  had  previously  been  trained  in  giving  feedback. 
2)  Providing  metacognitive  scaffolding"  in  McFeSPA  helped  all  TAs 
reflect/rethink  their  skills  in  giving  feedback. 
3)  When  the  TAs  obtained  knowledge  of  giving  quality  feedback,  the 
approach  in  McFeSPA  of  providing  adaptable  fading  (see  Chapter  5)  allowed  the 
TAs  to  learn  alone  without  any  support;  however  there  is  one  TA  in  the 
experimental  group  that  had  a  need  to  access  a  help-file  to  help  them  use  the 
system.  This  suggests  that  even  for  adults  there  is  a  need  to  encourage  help 
seeking. 
To  conclude,  McFeSPA  was  implemented  in  a  manner  sufficient  to  test  the 
hypotheses;  however,  experienced  TAs  required  the  system  to  help  them  to  mark 
quickly  with  convenient  tools  supported  properly  in  real  use.  Their  requirements 
correspond  with  the  design  of  the  system  but  some  do  not  correspond  with  the 
implementation  of  the  system.  We  need  to  take  into  account  their  comments  so 
that  the  next  version  of  McFeSPA  could  support  all  the  needs  of  both  novice  and 
experienced  TAs.  In  the  next  chapter,  we  draw  out  our  contribution,  and  speculate 
about  the  direction  of  future  work. 
29  Metacognitive  scaffolding  (also  see  Chapter  5)  in  this  chapter  means  each  level  of 
detailed  feedback  in  contingent  hint.  This  can  also  be  general  a  pop-up  message  in  using  the 
system  apart  from feedback  that  encourages  the  participants  to  give  good  feedback. 
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Discussion  and  Conclusion 
9.1  Introduction 
The  major  contribution  of  this  research  lies  in  the  design  of  the  main  components 
of  a  metacognitive  feedback  scaffolding  system  and  their  synthesis  in  a  design 
framework  that  led  to  an  innovative  computer-support  system  for  training  people 
to  improve  the  quality  of  their  feedback  to  students.  This  work  therefore  focuses 
on  the  general  area  of  constructing  principles  for  giving  better  feedback.  These 
principles  are  then  used  to  enable  people  to  be  trained  to  give  feedback  through 
the  use  of  a  computer-support  system.  In  particular,  this  research  is  relevant  to 
building  effective  individualized  tutoring  systems,  which  are  capable  of  adapting 
their  help  in  order  to  improve  the  quality  of  feedback  constrained  to  some  extent 
by  the  user's  requirement.  We  have  emphasised  the  classification  of  student's 
error  types  by  identifying  critical  and  common  errors  which  provides  a  model  for 
the  analysis  of  the  student's  performance.  Our  approach  to  giving  quality 
feedback  has  been  developed  with  regard  to  the  investigation  and  analysis  of  a 
great  deal  of  the  available  research  literature  on  giving  feedback.  We  then 
implemented  our  approach  and  re-implemented  it  again  based  on  the  suggestions 
made  by  evaluators  during  the  usability  evaluation.  Finally,  we  evaluated  our 
approach  and  implementation  with  a  best  fit  of  people  whose  qualifications 
corresponded  with  our  needs  and  then  analysed  the  results.  In  this  chapter  we 
present  a  summary  of  the  results.  We  will  then  describe  the  main  achievements  of 
this  research,  and  the  contributions  in  relation  to  research  fields  will  be  outlined. 
After  that  we  will  propose  directions  of  feasible  research  with  the  current 
architecture  and  applications.  We  will  follow  this  by  running  through  some 
limitations  of  our  approach  and  possible  extensions. 
9.2  Synthesis  and  summary  of  the  research 
This  research  was  carried  out  in  order  to  answer  three  main  questions.  First,  how 
does  such  a  computer-support  system  help  TAs  provide  quality  feedback? 
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at  giving  feedback?  Third,  can  a  computer-support  system  promote  better  help- 
seeking  activities  by  providing  feedback  to  the  TAs?  To  answer  these  questions, 
this  research  described  a  framework  of  metacognitive  feedback  scaffolding.  This 
enabled  the  development  of  a  computer-support  system  that  involved  the  TAs  or 
novice  teachers  directly  in  helping  them  to  improve  their  feedback  giving  and 
allowing  them  to  construct  feedback  according  to  McFeSPA's  approach.  We  have 
surnmarised  four  main  aspects  suggested  as  the  basis  for  the  design  of  such 
systems.  We  also  briefly  described  our  usability  evaluation  and  learnability 
evaluation.  We  describe  this  next. 
9.2.1  An  investigation  of  the  provision  of  feedback  from  marking 
systems  and  the  design  of  a  framework  for  the  analysis  of  a 
student's  performance 
This  is  presented  in  Chapter  4.  We  investigated  providing  feedback  from  semi- 
automatic/  automatic  marking  systems  deployed  in  the  real  world  and  we  have 
described  the  domain  knowledge  used  for  the  analysis  of  student's  errors/ 
weaknesses.  We  assigned  the  classification  of  types  of  student's  errors  in  the 
programming  domain  from  critical  errors  to  common  errors  (i.  e.  design  errors, 
implementation  errors,  and  style  errors)  as  a  framework  for  presenting  error 
messages  which  supports  constructing/organising  the  feedback.  The  programming 
domain  was  selected  for  training  TAs  to  give  quality  feedback  in  relation  to 
marking  programming  assignments.  It  could  also  help  the  students  to  structure 
their  programming. 
9.2.2  An  investigation  of  the  way  in  which  people  can  be  trained  to 
give  quality  feedback 
This  is  presented  in  Chapter  3.  From  the  investigation  of  the  types  of  feedback 
used  in  the  learning  process  and  in  marking  assignments,  we  have  analysed  and 
described  the  knowledge  of  giving  feedback  that  is  suited  for  training  the  TA  and 
the  kinds  of  feedback  that  should  be  provided  to  students.  This  also  included  the 
investigation  and  analysis  of  the  level  of  feedback  content.  We  also  proposed  an 
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and  synthesised  the  essential  feedback  from  this  ontology  to  design  feedback 
sufficient  for  training  a  TA  to  give  quality  feedback  to  students. 
9.2.3  An  investigation  of  scaffolding  systems  and  a  design  for 
training  people  in  giving  quality  feedback 
This  is  presented  in  Chapter  5.  We  took  into  account  a  number  of  systems  that 
help  the  learners  learn  according  to  their  contexts,  we  outlined  our  approach  based 
on  the  analysis  of  these  systems  and  adopted  what  appeared  to  be  the  most 
interesting  approaches  for  designing  a  scaffolding  framework  to  help  people  to 
learn  to  give  quality  feedback.  We  compared  our  system  design  with  other 
scaffolding  systems  and  found  that  those  systems  help  the  end  user  (student)  to 
learn  rather  than  help  the  user  (TA)  to  learn  to  give  help.  We  also  designed 
McFeSPA's  behaviour  based  on  a  general  design  of  tutoring  systems. 
Specifically,  we  designed  McFeSPA's  architecture  to  support  a  cognitive 
apprenticeship  approach.  McFcSPA's  principles  were  based  on  the  available 
literature  on  giving  good  feedback.  We  employed  Knowles'  model  of  andragogy 
to  help  in  designing  the  system  with  regard  to  training  adults  for  improving  giving 
feedback.  Finally,  we  presented  an  overview  of  our  contextual  design. 
9.2.4  The  Design  of  our  Scenario-Based  Scaffolding  System 
This  is  presented  in  Chapter  6.  We  have  defined  the  scenario  for  the  scaffolding 
system  based  on  the  theory  of  scenario-based  system  design  (Carroll,  1995).  We 
built  scenarios  and  designed  principles  for  using  scaffolding.  This  design  is 
helpful  in  implementing  a  system  according  to  the  TA's  needs  in  an  appropriate 
learning  environment. 
The  formalisation  of  the  above  aspects  (see  Section  9.2.1-9.2.4)  supports  the 
implementation  of  a  robust  computer-support  system  for  training  adult  learners  to 
provide  good  feedback  to  students  on  their  programming  assignments  in  a 
realistic  situation.  Following  the  framework  defined  here,  we  developed  a 
computer-based  system  to  help  the  feedback  giver  improve  their  skills  at  giving 
feedback  -  called  McFeSPA  (described  in  Chapter  5).  The  system  utilises  the 
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architecture  has  allowed  us  to  demonstrate  instantiations  of  McFeSPA's 
principles  in  two  terminological  domains  -  the  programming  domain  and  the 
feedback  domain.  This  thesis  has  demonstrated  an  application  of  the  framework 
sufficient  to  test  the  hypotheses  under  consideration  (see  Chapter  1). 
9.2.5  The  Implementation  and  its  usability  evaluation 
This  is  presented  in  Chapter  7.  In  order  to  evaluate  the  usability  of  the  system,  we 
selected  a  promising  design  based  on  the  potentially  useful  approaches  described 
in  Chapter  5.  After  revising  the  design  and  implementation  of  McFeSPA,  we  re- 
implemented  the  system  based  on  the  evaluators'  suggestions.  Results  from  the 
usability  evaluation  indicated  that  McFeSPA  is  a  useful  tool  for  helping  people 
learn  to  give  feedback  but  it  needed  to  be  improved  to  some  extent  to  help  adult 
learners  learn  properly. 
9.2.6  Evaluation  results 
McFeSPA  has  been  used  for  the  validation  of  the  metacopitive  feedback 
scaffolding  system  framework  proposed  in  this  thesis.  An  empirical  study  with 
the  system  (presented  in  Chapter  8)  was  conducted  to  discover  problems  and 
explore  potential  advantages  of  the  approach.  As  a  whole,  the  framework  has  been 
considered  adequate  for  testing  the  hypotheses  of  the  research  i.  e.  simulating 
effective  scaffolding  approaches.  In  order  to  aid  the  reproduction  of  the 
approaches  in  computer-support  systems,  we  have  discussed  practical  issues  of 
the  current  implementation,  pointing  out  problems  and  feasible  improvements  to 
the  current  architecture. 
The  empirical  study  (presented  in  Chapters  7&  8)  with  McFcSPA  provided  us 
with  an  assessment  of  the  advantages  of  the  approach.  We  were  also  able  to 
observe  an  improvement  once  some  encouraging  messages  were  removed.  This 
reduced  the  feeling  of  frustration  that  users  had  reported.  The  presentation  of  the 
skill  meter  in  giving  different  feedback  to  students  can  help  us  observe  TA's 
performance.  This  also  provides  an  explanation  to  TA's  skill  meter.  The 
interpretation  of  the  TAs'  behaviour  has  been  validated  through  the  triangulation 
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obtained  based  on  the  consistency  of  the  evidence.  Triangulation  can  reduce 
problems  that  arise  due  to  incomplete  evidence. 
The  study  also  allowed  us  to  monitor  the  presence  of  metacognitive  feedback 
with  McFeSPA.  The  empirical  triangulation  allowed  us  to  argue  that  McFeSPA  is 
a  useful  approach,  which  may  be  employed  in  intelligent  learning  environments 
with  three  objectives  with  reference  to  our  hypotheses.  Firstly,  we  found  that 
providing  'content  scaffolding"'  in  McFeSPA  can  help  most  TAs  increase  their 
knowledge/  understanding  on  the  issue  of  learning  to  give  feedback  according  to 
their  perspective.  Secondly,  providing  metacognitive  scaffolding  (i.  e.  each  level 
of  detailed  feedback  in  contingent  hint)  in  McFeSPA  helped  all  TAs 
reflect/rethink  about  their  skills  in  giving  feedback.  Thirdly,  when  the  TAs 
obtained  knowledge  of  giving  quality  feedback,  providing  an  adaptable  fading 
approach  in  McFeSPA  allowed  the  TAs  to  learn  alone  without  any  support. 
However,  all  participants  in  our  study  were  experienced  TAs.  Most  required  the 
system  to  help  them  mark  quickly  with  convenient  tools.  Their  requirements 
correspond  with  the  design  of  the  system  but  some  do  not  correspond  with  the 
implementation  of  the  system.  Moreover,  because  adults  learn  a  little  differently 
from  students,  we  achieved  a  different  perspective  of  using  McFeSPA  from  our 
participants. 
9.3  Contributions 
With  regard  to  the  achievements  of  our  work,  we  highlight  our  contribution  to  two 
research  areas.  These  are  described  below. 
29  Content  scaffolding  in  McFeSPA  is  detailed  feedback  using  contingent  hint  or  via  it 
general  pop-up  message.  Providing  this  kind  of  feedback  by  the  system  is  apart  from  giving 
general  feedback  issues  that  encourage  the  participants  to  give  good  feedback. 
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Intelligent  Tutoring  Systems 
We  argue  that  we  have  provided  a  new  and  unique  approach  that  can  help  TAs 
learn  to  give  quality  feedback.  We  would  expect  novice  teachers  or  novice  TAs  to 
learn  with  our  approach.  Based  on  the  combination  of  approaches  as  presented  in 
Chapter  5  to  be  the  McFeSPA's  approach  (e.  g.  providing  adequate  help  and  a 
supportive  interface  in  using  the  system  to  learn  to  give  feedback  to  students),  the 
approach  has  been  validated  with  a  small  group  of  TAs.  A  working  system, 
McFeSPA,  was  developed  in  that  it  could  be  used  for  helping  TAs  to  mark  Prolog 
programs  and  train  them  to  give  quality  feedback  to  students.  There  is  little 
research  on  using  a  scaffolding  approach  with  a  computcr-support  system  to  help 
the  novice  teachers  or  teaching  assistants  learn  to  give  quality  feedback.  For 
example,  a  semi-automatic/automatic  marking  system  rarely  provides  any  support 
to  train  novice  teachers  to  give  quality  feedback  on  students'  programming 
assignments.  As  far  as  we  can  tell,  there  is  no  comparable  system.  In  the  respect 
of  this  thesis,  PRAM  (Mansouri  et  al.,  1998)  developed  as  the  Ceilidh  system 
(Foxley  et  al.,  1999)  and  upgraded  to  become  the  CourseMaster  system  (Foxley  et 
al.,  2001;  Higgins  et  al.,  2002)  might  be  the  nearest  to  our  system  in  terms  of 
domain  of  application.  These  systems  do  not  provide  any  support  or  training  to 
the  feedback  giver  to  help  them  provide  better  feedback  to  students.  Even  though 
several  systems  scaffold  students  to  learn  in  a  particular  context  or  support  help- 
seeking  behavior  (e.  g.  Ecolab  (Luckin  &  du  Boulay,  1999),  SCI-WISE  (White  et 
al.,  1999),  SE-Coach,  PACT  Geometry  tutor  etc.  ),  they  do  not  help  adults  learn  in 
giving  feedback  to  improve  their  feedback  giving. 
There  are  a  number  of  systems  that  help  people  to  seek  help,  but  rarely  do 
any  of  these  systems  explicitly  help  people  to  give  help  (though  there  may  always 
be  some  learning).  In  respect  of  this  thesis,  I-help  (Bull  et  al.,  2001)  and  Kumar 
and  colleagues'  help  system  (Kumar  et  al.,  1999)  seem  to  be  the  nearest  systems 
that  help  peers  (not  a  trained  teacher  or  tutor)  give  help  to  peers  in  a  particular 
course  but  these  systems  do  not  directly  support  the  feedback  giver  to  give  better 
feedback  to  students.  McFeSPA's  framework  is  different  from  the  "helping  the 
peer  helper"  framework  because  McFeSPA  does  not  give  help  directly,  but 
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metacognitive  feedback  scaffolding  system  and  with  respect  to  metacognitive 
knowledge"  i.  e.  it  helps  the  TA  become  aware  of  their  thinking  about  feedback 
and  their  knowledge  about  giving  appropriate  feedback.  The  McFeSPA  design 
process,  like  McFeSPA's  architecture,  is  informed  by  research  on  the 
classification  of  student's  weaknesses,  quality  feedback,  metacognition, 
contingent  help,  and  scenario  based  design. 
The  study  suggested  that  the  scaffolding  approach  helped  the  learners  to 
succeed  in  a  way  that  on  their  own  they  could  not  accomplish.  Scaffolding 
approaches  have  been  applied  effectively  in  a  number  of  systems  in  the  field  of 
Artificial  Intelligence  in  Education  (AIED)  (e.  g.  Ecolab  (Luckin  &  du  Boulay, 
1999),  SCI-WISE  (White  et  al.,  1999),  etc.  ).  According  to  our  study,  McFeSPA's 
approach  can  help  teaching  assistants  (TAs)  improve  the  quality  of  feedback  to 
students  by  training  them  in  marking  programming  assignments  and  to  improve 
their  own  understanding  of  how  to  give  quality  feedback  i.  e.  it  can  help  the  TAs 
directly,  and  the  students  indirectly.  With  respect  to  the  results  of  our  study,  we 
can  state  the  contribution  of  this  work  in  terms  of  the  effectiveness  of  using 
scaffolding  approaches  in  helping  the  TA  give  quality  feedback  to  students.  Thus, 
this  work  is  a  contribution  to  the  field  of  AIED  and  Intelligent  Tutoring  Systems 
(ITSs)  through  its  focus  on  how  to  help  people  to  give  quality  feedback  by 
training  them  in  marking  assignments  applied  to  programming  teaching. 
9.3.2  Contributions  to  Formative  Assessment  and  ICT 
Constructive  feedback  is  required  by  the  principles  of  formative  assessment 
(Gareis,  2006).  This  thesis  proposes  the  design  of  constructive  fccdback  with 
respect  to  giving  appropriate  feedback  depending  on  the  student's  work.  We 
develop  a  computer-support  system  to  help  the  teacher  to  provide  constructive 
feedback  to  students  -  mainly  focusing  on  the  "feedback  sandwich"  which  starts 
from  a  'positive  feedback'  message,  followed  by  the  classification  and 
30  Flavell  (1979)  describes  three  kinds  of  metacognitive  knowledge:  1)  Awareness  of 
knowledge-  understands  what  one  knows,  what  one  does  not  know,  and  what  one  wants  to  know. 
This  category  may also  include  an  awareness  of  others'  knowledge.  2)  Awareness  of  thinking  - 
understanding  cognitive  tasks  and  the  nature  of  what  is  required  to  complete  them.  3)  Awareness 
of  thinking  strategies  -  understanding  approaches  to  directing  learning. 
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encouraging  'positive  feedback'  message.  With  respect  to  other  systems  that  help 
a  teacher  or  TA  giving  feedback  to  students  (Denton,  2001b,  2001a;  Moreale  et 
al.,  2002;  Denton,  2003;  Whitelock  et  al.,  2003),  they  did  not  provide  constructive 
feedback  in  helping  a  teacher  or  TA  learn  to  give  quality  feedback  to  students. 
Our  approach  is  innovative  in  that  it  provides  more  opportunities  for  fostering 
reflective  thinking  to  the  feedback  giver.  Hence,  this  research  contributes  to 
Information  and  Communication  Technology  (ICT)  and  formative  assessment  via 
technology. 
9.3.3  Minor  Contribution  (Generality  of  our  Approach) 
Human-Computer  Interaction  (HCI)  is  concerned  with  the  design,  evaluation  and 
implementation  of  interactive  computing  systems  and  with  the  study  of  their 
associated  cognitive  and  social  factors  (Hewett  et  al.,  1996).  In  addition,  HCI  also 
has  an  interest  in  the  issue  of  feedback.  McFeSPA's  approaches  were  designed, 
implemented,  evaluated,  and  validated  with  respect  to  the  design  principles  of 
HCL  Research  on  applying  different  types  of  feedback  (McKendree,  1990) 
mainly  study  of  the  impact  of  different  types  of  feedback  on  students.  This 
research  has  not  emphasised  helping  the  TAs  give  different  types  of  feedback 
with  different  detailed  feedback  from  general  detail  to  specific  detail. 
Our  research  has  demonstrated  an  original  approach  for  training  TAs  giving 
different  types  of  feedback  to  students  with  different  levels  of  elaborative 
feedback  provided  by  the  system  to  the  individual  TA.  This  research  contributes 
to  the  field  of  HCI  based  on  an  adaptive  and  adaptable  interface  in  relation  to 
helping  the  TAs  use  the  system  to  provide  quality  feedback  to  student's 
programming  assignments. 
In  sum,  we  have  adapted  several  approaches  (see  Chapter  5)  for  building 
computer-support  to  simulate  training  people  learning  to  give  better  feedback. 
Our  framework  is  fairly  general  and  may  be  applied  in  a  different  domain  i.  e. 
marking  any  programming  language  assignment  as  well  as  ones  for  Prolog, 
computer  science  courses,  or  mathematics,  etc.  McFeSPA's  approach  could  help 
people  learn  from  the  system  and  apply  to  other  contexts  in  which  teachers  are 
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online  assessment,  supervision  assessment,  and  student  assessment,  training 
supervisors  to  give  feedback  to  employees  or  supervisees. 
9.3.4  Discussion  of  Contributions 
Broadly  speaking,  McFeSPA's  approach  provides  a  novel  way  of  training  people 
to  give  better  feedback.  This  thesis  demonstrates  the  empirical  study  of  training 
people  to  give  feedback  with  a  computer-support  system  and  the  results  indicate 
acceptance  by  most  TAs.  While  most  ITSs  give  feedback  to  students,  McFeSPA 
is  a  new  ITS  that  gives  feedback  to  teachers  i.  e.  McFeSPA  provides  a  "new 
environment"  as  a  basis  of  a  new  kind  of  ITS. 
In  addition,  we  expect  that  our  feedback  ontology  (presented  in  Chapter  3) 
could  help  people  perceive  that  giving  quality  feedback  is  complex  and  depends 
on  a  number  of  factors.  With  regard  to  the  other  factors,  we  need  to  redesign 
McFeSPA  to  employ  the  ontology  effectively.  Therefore,  we  believe  that  our 
approach  could  contribute  to  the  people  who  want  to  design  and  implement  a 
system  for  helping  people  to  improve  giving  quality  feedback. 
We  believe  that  using  McFeSPA  as  a  support  and  training  tool  to  help  novice 
TAs  learn  to  give  feedback  can  help  them  achieve  improved  skills;  however, 
while  McFeSPA  may  not  be  the  best  way,  it  can  help  TAs  to  do  better  when  they 
have  not  learnt  to  give  appropriate  feedback  (according  to  McFcSPA)  before. 
Therefore,  we  would  like  to  demonstrate  that  McFeSPA  is  cffcctivc  enough  for 
the  purpose  it  is  intended  for.  After  iterative  refinement  of  the  system,  we  believe 
that  McFcSPA  will  be  a  useful  tool  in  helping  TAs  learn  to  improve  their 
feedback  giving  in  the  real  world. 
9.4  Implication  for  the  research 
Currently,  McFeSPA  has  been  used  by  TAs.  They  were  trained  by  the  system  to 
give  different  kinds  of  feedback.  The  evidence  we  have  is  that  the  TAs  were 
mainly  satisfied.  Most  TAs  in  the  experimental  group  improved  their  feedback 
giving.  However,  McFeSPA  needs  to  be  improved  based  on  an  analysis  of  their 
Chapter  9  321 suggestions  (see  Appendix  I).  Therefore,  we  should  provide  more  varieties  of 
support  to  the  system. 
Having  proposed  our  contributions  in  the  previous  section,  in  this  section 
we  elaborate  the  possible  lines  of  development.  To  do  this,  there  are  a  number  of 
issues  that  need  to  be  considered. 
a  Could  the  McFeSPA  approach  be  used  to  research  further  Issues  In 
training  TAs  to  give  good  feedback? 
As  can  be  seen  from  the  problem  of  giving  good  feedback  (see  Section 
1.2.7  in  Chapter  1),  it  is  not  easy  to  give  good  feedback,  especially  for  TAs  in  the 
field  of  computer  science  who  may  not  have  any  experience  or  training  in  giving 
feedback.  In  addition  even  if  automated  marking  of  assignments  can  help  the 
teachers  mark,  novice  teachers  may  not  have  been  trained  to  give  feedback 
(Dennis  et  al.,  2002).  Furthermore,  Brinko  (1993)  also  reported  that  many 
teachers  have  not  been  trained  to  give  feedback  and  also  there  is  very  little 
research  in  this  area.  Even  though  the  evidence  so  far  is  positive,  more  research 
needs  to  be  done  (e.  g.  Can  'Contigent  help'  help  TAs  learn  to  give  feedback  if  it 
is  possible  to  phrase  feedback  well  enough  to  encourage  them  to  learn?  How  can 
we  encourage  adults  to  learn  to  give  feedback?  Thus,  the  McFeSPA  approach 
could  be  used  to  research  further  issues  in  training  TAs  to  give  good  feedback. 
a  Could  McFeSPA  as  a  stand  alone  computer-support  system  (i.  e.  a 
cognitive  tool)  turn  out  to  be  very  useful? 
Of  course,  mentors  can  teach/help  TAs  in  giving  quality  feedback. 
However,  problems  (mentioned  in  Chapter  1)  such  as  inadequate  time  to  teach 
TAs  to  provide  quality  feedback,  and  a  lack  of  consistency  can  cause  problems 
(Brinko,  1993).  Research  has  shown  that  most  ITSs  help  people  to  seek  help  (Bull 
et  al.,  2001),  but  rarely  do  ITS  help  people  to  give  help.  There  arc  not  many 
systems  that  are  designed  to  tutor  how  to  give  help.  Most  systems  are  aimed  at 
students  who  are  given  help  or  who  are  giving  help  to  peers  rather  than  at  adults 
learning  or  teachers  learning  to  give  help  to  students.  There  are  rarely  systems 
which  employ  the  particular  sequences  to  teach  in  the  particular  situated  cognition 
and  culture  of  learning  (Brown  et  al.,  1989)  and  suitable  learning  environment 
(Jeong-Im  &  flannafin,  1999)  in  adult  learning  (Stein,  1998)  such  as  providing  a 
Chapter  9  322 scaffolding  method  in  the  situated  situation"  of  marking  an  assignment  together 
with  learning  to  give  quality  feedback.  That  is  to  say  the  combination  of 
McFeSPA's  value  with  these  approaches  would  be  very  useful.  Employing  a 
stand  alone  computer  as  a  cognitive  tool  should  be  helpful  for  them  to  learn  by 
themselves,  individually,  anytime,  and  anywhere.  Because  of  computer  support  as 
a  scaffolding  system,  they  may  learn  repeatedly  according  to  their  desire  to 
improve  giving  feedback  skill.  As  a  consequence,  learning  to  give  better  feedback 
to  students  by  using  the  scaffolding  system  in  an  appropriate  situation,  such  as 
marking  assignments,  could  result  in  the  development  of  skills  for  providing 
quality  feedback  to  the  feedback  givers  and  help  them  reflect  on  their  feedback 
giving. 
u  Should  McFeSPA  be  re-Implemented  In  a  different  language  from 
Visual  Basic? 
We  have  shown  that  there  is  potential  for  McFeSPA  to  help  TAs  to 
improve  their  feedback  giving  in  the  area  of  marking  programming  assignments. 
The  program's  platform  used  to  create  a  prototype  of  McFeSPA  is  Visual  Basic 
which  does  provide  support  for  plug-in  Prolog.  While  not  as  sophisticated  a 
language  as  C++  or  Java,  Visual  Basic  allows  an  object-oriented,  agent-based 
style  of  programming;  and  it  can  handle  message  passing  and  data  tracking.  For 
stand-alone  use,  Visual  Basic  is  sufficient  but  if  McFeSPA  were  to  be  used  on  the 
web  then  it  might  be  more  efficient  to  reprogram  McFeSPA  in  Java. 
c3  Which  Is  more  Important,  providing  a  system's  user  with  freedom  or 
with  guidance  and  support? 
We  argue  that  McFeSPA  should  contain  two  phases  1)  providing  a 
system's  user  with  freedom  could  suit  for  the  experienced  TAs  who  needs  to 
process  tasks  quickly.  Experienced  TAs,  like  experienced  adult  learners,  generally 
need  a  comfortable  learning  environment  (Knowles  et  al.,  1998).  Experienced 
TAs  do  not  necessarily  give  the  best  feedback.  Learning  to  give  feedback  is  a  life 
long  process.  McFeSPA  tries  to  coordinate  their  skills  to  provide  better  quality 
feedback.  TAs  may  have  experience  in  spotting  errors  but  they  may  never  think 
31  Situated  situation'  means  a  dcrined  situation  or  event's  spcciric  surroundings  or 
context  where  the  situation  is  placed 
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So,  it  is  important  to  judge  the  TAs'  behaviour  in  giving  feedback  on  students' 
programming  assignments  i.  e.  TAs  may  have  experience  in  marking  errors  but  be 
inexperienced  in  giving  quality  feedback.  Hence,  the  system  could  help  them 
learn  to  give  better  feedback.  2)  providing  a  system's  user  with  guidance  and 
support  could  help  the  novice  TA  learn  to  give  better  feedback.  Novice  TAs  who 
are  required  to  achieve  their  goal  of  learning  have  their  own  self-directed  learning 
skills.  They  could  be  motivated  to  learn  by  employing  the  principles  of  adult 
learning  (Knowles  et  al.,  1998).  However,  according  to  the  information  collected 
on  the  participants'  backgrounds,  we  know  that  all  participants  who  took  part  in 
our  studies  have  some  experience.  Most  of  them  have  been  trained  in  giving 
feedback  to  students.  This  contrasts  with  our  wish  to  use  the  approach  with  novice 
TAs  to  get  the  maximum  benefit.  However,  we  could  not  obtain  TAs  who  were 
just  beginning  their  employment  in  this  role.  It  might  have  been  possible  to  recruit 
novices  if  the  evaluation  of  McFeSPA  had  coincided  with  the  start  of  the 
academic  year.  Although  TAs  in  our  study  are  experienced  TAs,  they  provided  us 
with  interesting  ideas  and  useful  suggestions  to  improve  the  system  for  the 
betterment  of  inexperienced  TA's  who  may  use  the  system.  All  our  TA's  have 
significant  experience  in  computer  science  and  some  have  strong  feelings  about 
the  usability  of  the  system  so  their  suggestions  are  helpful  to  improve  later 
versions  of  the  system.  Some  of  them  improved  their  feedback  giving  while  one 
who  had  more  familiarity  with  manual  marking  needed  more  time  to  use  the 
system.  This  TA  has  an  epistemological  belief  (Hoffer  &  Pintrich,  1997)  in 
manual  marking  which  meant  that  the  TA  felt  he/she  could  mark  students' 
assignments  better  without  the  system.  With  reference  to  the  notion  of  the 
reflective  practitioner  (Schdn,  1983),  the  TAs  will  learn  better  when  they  have 
used  McFeSPA  several  times  as  reflection-in-action  in  order  to  help  them  think 
about  what  they  are  giving  as  feedback  to  the  students.  Thus,  using  the  system 
iteratively  could  help  the  TA  change  their  belief  that  manual  marking  is  always 
better. 
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feedback? 
Currently  we  train  TAs  to  give  different  kinds  of  feedback  e.  g.  'Feedback 
loop'  and  'Individual  feedback',  'Detailed/  Elaborative  feedback',  'Important/ 
Specific  feedback',  'Positive  feedback'.  Although  all  TAs  in  the  experimental 
group  agreed  with  the  approach,  there  are  some  suggestions  provided  to  improve 
the  implementation  of  the  approach.  To  do  this,  we  should  accommodate  people 
in  giving  different  feedback  to  some  extent  with  our  reflected  system.  Even 
though  it  might  not  be  flexible  enough,  it  could  go  in  the  right  direction  toward 
giving  better  feedback.  All  used  McFeSPA  in  a  situated  situation.  Providing 
preferences  is  already  an  important  part  of  the  system.  There  should  be  a  number 
of  further  research  studies  on  what  additional  preferences  are  needed  e.  g. 
preference  about  which  motivating  and  encouraging  feedback  message  to  give  to 
students.  The  TAs  can  adapt  the  feedback.  We  could  try  with  different  kinds  of 
preference  with  several  TAs  to  determine  how  the  theory  of  andragogy  affects  the 
use  of  McFeSPA. 
o  Can  'contingent  help'  help  TAs  learn  to  give  feedback  If  It  Is  possible 
to  phrase  feedback  well  enough  to  encourage  them  to  learn? 
Several  research  results  (e.  g.  (Wood  &  Wood,  1999;  Wood,  2001)) 
reported  that  contingent  help  can  improve  children/student's  learning,  however 
using  such  an  approach  with  adult  learners  might  distract  their  learning  because 
adults  do  not  need  so  much  encouragemenL  Therefore  some  further  work  is 
needed  to  see  if  better  phrasing  of  the  feedback  can  help  them  learn  to  give  better 
feedback.  Currently  we  provide  five  levels  of  help  to  the  TAs  which  may  distract 
the  TAs.  Perhaps  providing  three  levels  of  help  could  reduce  their  feeling  of 
distraction.  Thus,  this  needs  to  be  tested  with  further  empirical  study  on  how 
many  levels  of  contingent  help  suit  the  TAs  in  learning  to  give  quality  feedback. 
c3  How  can  we  encourage  adults  to  learn  to  give  feedback? 
According  to  the  principles  of  andragogy  (the  art  and  science  of  helping 
adults  learn  (Knowles,  1988)),  adults  need  to  be  involved  in  the  planning  and 
evaluation  of  their  instruction;  their  experience  (including  mistakes)  provides  the 
basis  for  learning  activities;  adults  are  most  interested  in  learning  about  subjects 
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the  hypothesis  of  the  research,  the  current  system  might  not  be  adequate  to  help 
the  TAs  marking  students'  assignments  according  to  all  their  needs.  Thus, 
providing  a  more  complete  facilitating  tool  for  use  in  McFeSPA  alongside 
adaptable  and  appropriate  adaptive  help  could  encourage  adults  to  learn  to  give 
better  feedback. 
u  Should  we  study  the  TA's  performance  by  time  on  task? 
TA's  performance  by  time  on  task  can  be  measured  by  timing  their 
processing  of  several  scripts  or  learning  more  about  feedback  over  a  period  of 
time  e.  g.  TAs  may  ask  themselves  whether  they  have  learned  to  give  feedback. 
They  may  reply  that  they  did  not  learn  to  give  better  feedback  but  they  do  give 
feedback  quite  quickly.  In  other  words,  they  may  mark  1,000  scripts  in  a  certain 
time  and  take  time  to  learn  to  give  feedback;  however  after  doing  that,  they  could 
give  good  feedback  quite  quickly.  For  the  current  study,  we  did  not  analyse  TA's 
performance  by  time  on  task  because  we  needed  to  analyse  the  TA's  behaviour 
and  TA's  perspective  in  giving  feedback.  However  we  could  expect  that  if  TAs  do 
the  same  task  several  times,  they  will  become  faster.  This  research  is  an  initial 
research  of  building  a  system  for  helping  TAs  gives  better  feedback.  The  current 
version  of  McFeSPA  is  an  adaptive  help  system  but  we  describe  it  as  "limited". 
"Adaptive  help"  is  needed  but  more  adaptation  is  possible.  McFeSPA  is  aimed 
mostly  on  design  issues  rather  than  implementation  ones.  We  have  implemented  a 
valid  and  valuable  design  to  produce  a  simple  version  for  the  current  study.  After 
further  study  of  help  giving  with  the  system  by  a  number  of  TAs,  McFeSPA 
should  be  redesigned  and  re-implemented  according  to  their  needs.  Thus,  a  later 
version  of  McFeSPA  could  be  useful  to  deal  with  time  on  task,  probability,  and 
using  McFeSPA  with  adaptive  help  that  depends  on  the  TAs'  level. 
a  Should  we  employ  NTcFeSPA  with  a  TA  and  real  students? 
The  current  version  of  McFeSPA  was  not  designed  to  support  standard 
questions,  nor  is  it  designed  specifically  to  support  the  full  range  of  interactions 
between  the  TA  and  real  students  -  it  emphasizes  support  for  giving  high  quality 
feedback.  In  terms  of  providing  support,  it  is  not  easy  to  guarantee  that  we  have  a 
complete  set  of  techniques  to  help  provide  the  best  quality  feedback  because  the 
Chapter  9  326 kinds  of  support  that  we  can  provide  must  be  capable  of  helping  the  students  and 
the  feedback  giver  to  improve  their  performance  on  current  and  later  tasks.  Thus, 
employing  McFeSPA  with  a  TA  and  real  students  needs  further  design, 
implementation  and  evaluation. 
c3  Should  we  provide  more  automated  analysis  -  for  every  type  of  error? 
Our  system  does  not  give  any  marks  as  it  is  a  semi-automated  assessment 
system  for  helping  markers  to  learn  to  give  feedback  i.  e.  helping  TAs  by 
scaffolding,  contingent  help,  help  seeking  (temporary  help).  So  little  focus  has 
been  on  metric  based  automated  assessment  -  our  system  is  another  dimension  of 
formative  assessment  that  focuses  on  various  types  of  error/weakness  in  student's 
code.  We  experimented  with  the  current  version  of  the  system  in  a  simulated 
situation  with  a  pre-provided  student  script.  If  the  completed  scaffolding  system 
were  found  to  be  satisfactory  by  a  sufficient  number  of  TAs,  the  system  could  be 
enhanced  by  adding  automated  analysis  of  student's  errors  for  a  wider  range  of 
errors.  This  could  be  useful  for  the  direction  of  long-term  research. 
u  How  well  might  the  system  scale  for  large  assignments? 
The  current  version  of  McFeSPA  was  designed  to  support  small 
assignments  in  order  to  help  TAs  learn  to  give  quality  feedback,  but  was  not 
designed  to  support  large  assignments.  The  system  needs  to  provide  more 
automated  analysis,  better  methods  for  managing  large  numbers  of  errors  and 
improvements  in  the  system's  usability.  It  would  be  interesting  to-develop  the 
system  for  larger  assignments  as  a  direction  for  long-term  research  because  larger 
assignments  would  be  more  complicated  therefore  the  TAs  would  learn  to  give 
feedback  similar  to  a  real  life  situation. 
9.5  Future  work 
We  have  sketched  out  the  achievements  of  this  work.  We  now  propose  possible 
applications  and  enhancement  of  this  research.  We  will  first  describe  our  short- 
term  goals  that  concern  the  improvement  of  the  current  architecture.  We  then 
outline  and  elaborate  our  long-term  research. 
Chapter  9  327 9.5.1  Directions  of  feasible  research  with  the  current  architecture 
and  applications 
a  Employing  McFeSPA  with  TAs  to  use  frequently 
The  study  has  shown  that  some  TAs  believe  in  traditional  ways  of 
marking.  Using  the  system  only  once  or  twice  might  not  help  them  learn  enough. 
They  need  to  use  the  system  repeatedly.  This  is  similar  to  outer  loop,  a  technical 
term  of  behavior  for  tutoring  systems  (VanLehn,  2006).  The  outer  loop  in 
McFeSPA  is  to  decide  which  task  the  TA  should  do  next.  McFeSPA  needs  to 
have  another  outer  loop  as  the  3"d  loop  beyond  the  inner  loop  and  the  first  outer 
loop  i.  e.  the  extra  loop  which  is  used  by  the  system  itself  over  many  training 
processes  with  respect  to  the  probability  of  various  events  (du  Boulay,  2006). 
a  Evaluating  McFeSPA  with  more  TAs 
Better  phrasing  might  help  the  TA  to  learn  more.  Each  level  of  contingent 
help  should  be  provided  as  a  feedback  sandwich  (with  better  phrasing).  The 
feedback  sandwich  consists  of  reporting  what  was  done  well,  stating  what  could 
be  changed  or  improved  in  a  constructive  way,  and  then  communicating  how  the 
improvement  might  be  achieved  e.  g.  "That  is  a  good  move,  but  it  is  not  the 
appropriate  answer.  Try  again.  I  am  sure  that  you  could  do  it  better.  "  To  phrase 
feedback  better  for  each  level  of  contingent  help,  we  could  have  more  discussion 
with  a  greater  number  of  TAs  to  seek  their  agreement  before  phrasing  the 
examples  of  feedback  for  the  next  version  (or  plug  in  applicable  good  examples). 
We  also  need  further  evaluation  of  McFeSPA  by  more  TAs  to  study  different 
levels  of  users  in  order  to  enhance  the  system  with  adaptive  help.  This  could  help 
the  system  distinguish  which  users  should  be  supported  by  the  system  or  allow  the 
users  to  use  the  system  freely.  In  the  evaluation  study,  we  should  adopt  an 
electronic  pre/post  test  and  analyse  the  TA's  results  to  see  what  types  of  feedback 
the  TA  is  weak  on  and  therefore  focusing  on  helping  them  to  improve  their  weak 
feedback  giving  areas  by  generating  situations  which  require  the  type  of  feedback 
for  which  the  inexperienced  TA  is  weak. 
Chapter  9  328 9.5.2  Directions  of  long  term  research 
13  Employing  module  of  analysis  of  Prolog  programming  with 
classification  of  further  error  types 
In  order  to  efficiently  test  the  hypotheses,  the  current  version  of  the  system 
supports  the  analysis  of  a  Prolog  programming  assignment  with  nine  errors  from 
three  classifications  of  error  types  (design,  implementation,  and  style  errors 
according  Chapter  4).  To  use  the  system  in  the  real  world,  we  need  further 
research  on  the  analysis  of  Prolog  programs  with  further  error  types. 
u  Employing  McFeSPA  with  a  TA  and  real  students 
The  current  version  of  the  system  is  not  designed  for  real  students  to 
interact  with  the  TAs/new  teachers.  In  real  life,  students  can  ask  about  the 
feedback  which  they  receive.  Additional  research  can  be  done  by  evaluating 
McFeSPA  with  real  students  to  study  the  different  levels  of  each  student. 
Moreover,  the  system  should  adapt  its  advice  on  giving  feedback  to  the  student's 
level.  The  system  should  record  the  student's  level  e.  g.  if  it  is  a  high  level  student, 
the  system  should  give  general  feedback  (brief  feedback)  -  not  detailed  feedback. 
u  Employing  McFeSPA  as  an  online  application 
FAQ  (Frequently  Asked  Question)  and  Answer  Gardens  are  dynamic 
systems  which  are  popular  via  E-mail  or  a  web  interface  and  are  used  to  provide 
help.  McFeSPA  in  the  current  version  does  not  involve  online  feedback. 
Employing  McFeSPA  on  the  web  could  help  the  TA  learn  to  give  feedback 
anywhere.  If  this  was  provided  more  complete  facilitating  tool  for  use  in 
McFeSPA  alongside  adaptable  and  appropriate  adaptive  help,  McFeSPA  can  be  a 
Virtual  Learning  Environment  to  support  individualise  learning  in  initial  teacher 
or  TA  training.  In  addition,  McFeSPA  can  be  enhanced  by  integrating  it  with  I- 
help  (Kumar  et  al.,  1999).  McFeSPA  could  contribute  to  I-help  by  adding 
domain  knowledge  to  the  helper's  assistant  (Kumar  et  al.,  1999),  and  all  rules 
applied  in  McFeSPA  could  be  added  in  the  help-plan.  Thus,  it  is  necessary  to  do 
further  design  work  and  anticipate  that  an  improved  design  will  contribute  to  the 
people  who  require  a  system  to  help  people  in  learning  to  give  quality 
feedback. 
Chapter  9  329 13  Enhancing  usability  Issues,  Improving  the  maintenance  of  design  and 
implementation 
Enhancing  the  usability  of  McFeSPA  can  be  done  by  improving  the 
system  according  to  the  evaluators'  and  TAs'  suggestion  (see  Chapter  7  and 
Appendix  1).  In  addition,  the  current  version  of  McFeSPA  consists  of  asking  only 
6  questions,  which  are  sufficient  to  evaluate  the  system.  The  next  version  of  the 
system  should  contain  more  cases  of  'asking  questions'  and  employ  natural 
language  processing  (NLP)  to  analyse  the  type  of  questions  in  order  to  classify 
questions  and  help  the  TAs  learn  giving  better  feedback.  Furthermore,  it  is 
interesting  to  deal  with  NLP  e.  g.  checking  for  impolite  words,  analysing  language 
for  encouraging  people  e.  g.  analysing  types  of  negative/positive  feedback. 
Besides,  to  motivate  adult  learners  through  using  McFeSPA  in  the  real  world,  the 
system  could  use  spoken  language,  check  user's  timing,  provide  an  animated 
agent,  and  so  on. 
Regarding  the  provision  of  feedback  to  students,  some  teachers  do  not 
give  students  the  right  answers  directly,  but  they  may  give  suggestions  to  read 
more  books  and  give  the  reasons  to  the  teachers.  Teachers  may  not  remember  the 
association  between  chapters  and  pages.  McFeSPA  could  help  teachers  in  the  case 
that  students  did  badly  in  each  area,  and  each  area  could  then  have  a  hyperlink  to 
link  into  the  chapter  that  relates  to  the  student's  mistake  and  that  information 
should  be  put  into  the  teacher's  feedback. 
To  improve  McFeSPA  as  a  support  tool,  the  system  should  provide  a 
help  button  for  each  interface  which  can  provide  help  to  the  user.  By  clicking  the 
hint  button,  the  system  can  show  each  step  of  help  from  the  general  detail  to 
specific  detail.  This  is  hard  wired  for  both  the  feedback  pattern  and  adaptive 
feedback.  Thus,  we  could  need  further  research  on  feedback  patterns  to  improve 
the  next  version  of  the  system  (e.  g.  by  employing  probability  approaches). 
In  the  long  term  research,  our  future  research  on  guiding  the  TA/teacher 
will  be  related  to  Heuristic  Design  Patterns  to  give  TAs/teachers  plausible  choices 
for  the  structure  of  feedback  based  on  an  ontology  such  as  that  discussed  in 
Mizoguchi  and  Bourdeau  (2000). 
Chapter  9  330 9.6  Summary 
In  this  thesis,  we  designed,  and  implemented  McFeSPA's  approaches  based  on 
the  literature  review  of  how  to  give  quality  feedback  (in  Chapter  2);  feedback 
design  (in  Chapter  3);  analysis  of  student  programming  weaknesses  relating  to 
Prolog  programming  (in  Chapter  4);  scaffolding  system  design  (in  Chapter  5);  and 
scenario-based  scaffolding  system  design  (in  Chapter  6).  In  addition,  we 
interviewed  experts  on  feedback,  on  programming,  and  on  Prolog  programming  in 
particular  (see  Appendix  A). 
We  then  built  the  initial  system  and  performed  several  studies  to  test 
McFcSPA's  usability  after  iteratively  improving  McFeSPA  design  through  pilot 
evaluation.  The  last  usability  evaluation  of  McFeSPA  is  presented  in  Chapter  7. 
We  also  provided  triangulation  data  with  analysis  and  discussion  of  the  results  in 
this  usability  evaluation.  In  addition,  the  evaluation  discussed  in  the  previous 
chapter  is  very  much  a  preliminary  exploration  of  the  system  and  underlying 
approach,  given  a  particular  domain  and  a  particular  group  of  users.  We  have  also 
provided  the  evidence  by  triangulation  that  providing  McFeSPA  as  a  model  to 
help  the  feedback  giver  has  benefits. 
We  have  shown,  as  the  main  contribution  of  this  research,  that 
McFeSPA's  design  led  to  an  innovative  computer-support  system  for  training 
people  to  improve  the  quality  of  their  feedback.  McFeSPA  can  be  a  tool  to  help 
the  TA/lecturer  reflect  -  and  enough  to  sharpen  the  feedback  demand.  However, 
there  are  various  aspects  of  future  research  that  need  to  be  taken  into  account.  We 
believe  that  further  research  on  McFeSPA  could  improve  our  understanding  of 
how  support  and  training  help  towards  people  learning  to  improve  their  feedback 
giving. 
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implementation  of  scaffolding  approach  in  computer-support  could  help  the  TA  provide 
quality  feedback  In  a  short  period  of  time.  The  conceptual  approaches  are  the  same  as  (2). 
The  design  &  implementation  are  the  same  as  4.1  -  4.3.  The  evaluation  is  to  test 
Effectiveness  of  the  system,  after  testing  the  hypothesis  4.4  by  either  interview  based 
questionnaire  survey  (Robson,  2002)  or  open-ended  question  (hybrid),  and  observation. 
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A-5 Appendix  A:  Survey  of  how  to  teach  people  to  give  good 
feedback 
A.  1  Introduction 
We  have  discussed  with  three  lecturers  who  have  experience  on  giving  good  feedback 
so  we  call  them  as  expert  tutors.  Expert  A,  Phl),  is  a  foreign  lecture  in  Computer 
Engineering,  Prince  of  Songkhla  University,  Thailand.  Expert  B,  Phl),  is  a  lecturer  in 
School  of  Pharmacy  and  Chemistry,  Liverpool  John  Moores  University.  Expert  C  is  a 
lecturer  in  School  of  Informatics,  Northumbria  University  in  which  his  lecture 
associates  with  teaching  programming  language.  We  also  discussed  with  two  TAs  who 
were  requested  to  mark  students'  assignments.  TA  A  is  an  experience  TA-  final  year 
PhD  student-  of  C++/C  course  in,  School  of  Informatics,  Northumbria  University.  TA 
B  is  a  novice  TA  -first  year  PhD  student  -  for  Principle  of  Information  Systems  Course, 
Massey  University.  The  further  detail  will  be  explored  in  the  following. 
A.  2  Expert  teachers'  perspectives  in  giving  feedback 
A.  2.1  Expert  A 
Expert  A  mentioned  about  half  of  all  learners  copy  assignment  (plagiarism)  when  be 
taught  prolog  lab  and  gave  students  three  assignments.  Ile  gave  two  small  assignments 
and  a  big  assignment.  He  pointed  out  that  usually  learners  who  got  their  assignments 
back  from  the  tutor  did  not  care  about  their  mistakes.  Ile  said  "They  should  see  me  and 
ask  any  questions  they  did  not  understand  but  they  did  not  come  to  see  the  tutor.  "  Ile 
felt  that  the  main  problem  is  that  the  students  prefer  to  copy  assignments.  Mostly,  he 
found  the  main  problems  on  teaching  Prolog  and  he  described  the  order  from  high  to 
low  from  his  point  of  view.  Firstly,  recursion  -needs  more  time  to  explain  -about  6 
hours;  secondly,  logical  variable  -about  6  hours;  thirdly,  choice  point;  fourthly, 
backtracking  -learners  should  know  recursion  before  backtracking,  fifthly,  data 
structure  (e.  g.  List),  and  sixthly,  predicate  (e.  g.  multi-prcdicate).  Ile  stated  that  the 
reason  why  many  teachers  teach  functional  programming  is  that  it  has  no  backtracking 
and  predicate,  so  it's  easy  to  explain  the  learner.  In  prolog,  when  weak  students  did  not 
know  recursion  they  would  not  know  logical  variable,  choice  point,  backtracking,  data 
structure  and  predicate  then  most  of  them  try  to  copy  assignment.  I  le  said  that  when  he 
gave  students  two  prior  small  assignments,  he  would  give  them  feedback  af1cr  marking 
Appendix  A  A-1 assignment  to  everybody  in  his  class  then  he  gave  students'  assignments  back  and  tell 
them  all  about  the  most  mistakes.  Currently,  he  does  not  have  any  TAs  -  TAs  in  his 
perspective  are  Postgraduate  Students-  because  in  his  department  now,  TAs  or  senior 
undergraduate  students  are  not  good  enough  to  mark assignments.  It's  hard  to  train 
them  to  do  that.  It  differs  from  the  University  of  Melbourne  in  Australia  -where  he 
taught  for  five  years.  There  are  PhD  students  who  can  mark  assignments  they  can  help 
the  qualified  teachers.  He  asserted  that  good  feedback  should  be  two  ways:  the 
feedback  from  the  learner  and  the  questions  which  students  ask  the  tutor  about  the 
problem  that  the  tutor  taught  and  did  not  make  clear  explains  to.  Another  is  from  the 
teacher  on  marking  assignment  or  explains  to  each  learner  in  the  class.  In  this  manner, 
he  gave  assignments  to  the  leamer  and  then  explains  all  of  them.  However,  he  found 
that  the  main  problem  between  Thai  students  and  foreign  tutors  is  communicating  and 
interacting  with  each  other.  He  meant  that  conversation  of  feedback  is  important  in 
Thailand  because  there  is  much  plagiarism  that  he  does  not  know  about.  Further,  he 
argued  that  feedback  should  depend  on  culture  e.  g.  the  educational  system  in 
Melbourne  is  better  than  in  his  current  department.  He  said  that  after  finishing  teaching, 
there  will  be  tutorial  for  small  group  in  Melbourne  University;  however,  it  depends  on 
the  module  taught  for  the  selective  programming  or  compulsory  programming.  Ile 
pointed  out  that  this  depends  on  curriculum  i.  e.  if  prolog  is  an  important  course,  TAs 
should  be  paid.  He  said  that  it  is  an  economic  way  to  ensure  quality  feedback.  This 
should  depend  on  the  size  of  course  and  importance  of  the  course.  Therefore,  he 
concluded  that  we  should  have  more  than  one  structure  of  fccdback  and  also  we  should 
consider  what  is  the  core  concept  of  fccdback.  In  general,  fccdback  is  quite  a  general 
word.  That  is  how  many  students  understand  the  core  concept  and  the  fccdback  should 
relate  to  core  concept  and  quality  feedback.  lie  said  that  the  lcamcr  should  be  told  why 
they  have  answered  wrongly.  However,  Expert  A  has  never  trained  TAs  to  give 
feedback.  Ile  felt  that  they  should  be  trained  to  work  and  give  fccdback  for  the  main 
course  of  big  classes. 
A-2.2  Expert  B 
Expert  B's  publications  (Denton,  2001b,  2001a,  2003)  are  about  giving  feedback  to 
students  assignment  during  two  weeks  after  students  submission  via  fccdback  report  in 
which  the  kind  of  feedback  can  be  seen  from  his  publications  (e.  g.  prepare  fccdback 
message  according  to  grade  criteria;  add  the  Icamcr  name;  advice  how  to  avoid  error  in 
Appendix  A  A-2 the  future,  and  encouraging  with  positive  feedback.  From  his  marking,  he  marks  for 
general  error,  every  error  such  as  tell  the  learner  about  how  toýpresent  data  correctly 
from  the  LAB  report,  provide  the  correct  answer  directly.  He  has  felt  pleasant  by  using 
his  system  to  give  feedback  to  the  learner,  and  also  his  student  favour  his  feedback 
provision  and  he  also  suggest  to  the  other  lecturer  follow  his  approach.  In  addition,  he 
also  has  ever  trained  the  TAs  to  give  feedback  to  students  by  using  his  system. 
However,  this  is  just  tell  the  TAs  how  to  use  the  system  but  not  for  how  to  teach  good 
feedback. 
A.  2.3  Expert  C 
When  programming  assignments  are  assigned  to  students,  Expert  C's  marking 
emphasises  analysis  of  the  problem,  design  and  complete  the  system.  Ile  allowed  the 
students  to  submit  their  assignment  only  once  and  send  feedback  via  cmail  to  each 
student.  Even  though  he  has  a  number  of  feedback  examples  for  giving  to  the  students, 
he  cannot  retrieve  such  data  from  his  old  machine  to  the  new  one  so  we  could  not 
describe  that  how  his  detailed  feedback  provided  to  the  students  to  the  researcher. 
Furthennore,  he  does  not  have  any  TA  so  he  has  not  trained  any  TAs  to  give  good 
feedback. 
A.  3  Teaching  assistants  (TAs)'  perspectives  in  giving  feedback 
A.  3.1  TA  A 
TA  A  teaches  in  many  LAB  sessions  and  provides  oral  feedback  to  each  Icamer 
(around  100  students)  who  is  conducting  the  assignment  in  the  LAB  (e.  g.  "flow  about 
using  'switch'  instead  of  'if'  "-  as  indirect  fccdback).  Ile  also  achieves  the  principle  of 
giving  feedback  (e.  g.  "fair",  "the  fonnat  is  good  but  I  would  suggest  improve  the 
syntax")  from  his  tutor.  From  the  written  fccdback,  he  always  indicates  to  every  error 
and  provides  the  correct  answer  to  the  students'  assignment;  however  sometimes,  he 
provides  the  important  error  e.  g.  wrong  structure  in  programming.  For  the  other  year 
students,  not  the  first  year  students  who  can  submit  their  assignment  only  once,  can 
resubmit  assignment-  because  for  the  first  year  student  they  submit  assignment  only 
once  then  the  students  will  receive  the  a  fccdback  report  from  the  tutor.  From  his  point 
of  view,  he  does  not  prefer  marking  and  providing  fccdback  via  c-mail  because  it  is 
inconvenient.  Even  though  he  was  trained  to  give  fccdback  by  the  training  program 
provided  by  the  School,  he  has  still  required  learn  how  to  give  good  fccdback  to  the 
students. 
Appendix  A  A-3 A.  3.2  TA  B 
TA  B  usually  is  a  TA  for  the  tutorial  group  work  of  30  students  and  has  to  mark 
assignment  weekly  without  any  principles  of  giving  feedback  from  his  tutor.  From  his 
marking,  he  indicated  every  error  without  the  correct  answer  and  never  gives  important 
error  or  any  kinds  of  feedback  message  to  the  students  because  his  tutors  told  the 
students  to  submit  the  assignment  only  once.  He  stated  that  it  is  inadequate  time  to  give 
every  good  feedback  to  the  student  because  he  has  never  been  trained  to  give  good 
feedback  so  he  require  to  learn  how  to  provide  good  feedback  to  the  students  in  a  short 
period  of  time.  Thus,  it  seems  helpful  to  have  a  system  help  him  improve  giving  good 
feedback. 
A.  4  Materials 
A.  4.1  Scripts  for  Experts 
The  questions  as  below  are  adapted  from  Gosse's  (2001,  p.  20-21)  dissertation. 
(Programming)  AssigLnment:  To  All  Teachers  I  would  like  to  meet  each  of  you  for 
one  period.  When  we  meet,  be  ready  to  discuss  the  following: 
1.  What  kinds  of  (programming)  assignment  do  you  use  with  your  students?  How 
often?  Any  preparation? 
<Týype  of  (programming)  assignment  /Purpose  of  (programming)  assignment> 
2.  What  kinds  of  feedback  do  you  give  the  students  on  this  (programming)  assignment? 
What  do  you  hope  to  achieve?  (e.  g.  Positive  fccdback,  Differentiated  fccdback,  Early 
warning,  etc.  )  Have  you  ever  taught  teaching  assistants  (TAs)  to  give  such  fccdback  to 
students?  If  so,  please  give  the  example  of  those  feedbacks. 
3.  Do  your  students  make  a  lot  of  mistakes  in  (programming)  assignment?  What  kind  of 
mistakes?  What  makes  a  good  (programming)  assignment? 
4.  What  kinds  of  errors  do  you  fccl  arc  very  important/not  so  important?  Why? 
5.  Do  you  only  mark  from  general  crrors  correction,  design  problem,  and  style 
problem?  If  not,  what  else  do  you  give  fccdback  on? 
6.  Do  you  mark  every  mistake? 
7.  Do  you  only  concentrate  on  certain  kinds  of  crrors? 
8.  Which  editing  symbols  do  you  use  when  you  are  correcting?  e.  g. 
9.  Do  you  only  indicate  where  the  error  is  or  do  you  provide  the  correct  answer?  If  you 
only  indicate  where  the  error  is,  do  the  students  fix  their  mistakes? 
10.  Are  you  conf  idcnt  that  you  correct  work  accurately? 
Appcndix  A  A4 II-  Are  you  happy  with  the  type  of  error  correction  format  you  use?  Why  or  why  not? 
(e.  g.  of  type  of  error  correction) 
12.  How  long  does  it  take  you  to  correct  students'  work?  (each  assignment  for  all 
students) 
13.  What  is  your  students'  response  to  the  type  of  error  correction  you  provide? 
14.  What  area  would  you  like  to  focus  on  or  find  out  more  about  in  the  area  of  error 
correction  (implementation  problem/design  problem/style  problem)?  What  will/can 
you  try  that  is  new? 
15.  Do  you  agree  to  give  any  advice  how  avoid  this  problem  in  the  future 
(e.  g.  identify  error,  identify  how  to  discriminate  answer,  identify  how  to  avoid  any 
error  in  the  future). 
16.  Further,  the  rest  of  this  sheet  is  any  comment  from  you. 
Focus  on  the  particular  assignment  (e.  g.  Prolog/Java  assignment) 
1.  How  many  programming  (Prolog,  Java,  etc.  )  assignments  that  you  give  to 
students  each  taught  course? 
2.  How  did  you  provide  fccdback  to  students? 
3.  Does  it  depend  on  their  implementation  problem,  design  problem,  style 
problem? 
4.  Could  you  please  order  the  important  error  that  you  think  it  should  tell  the 
student  first  -for  5  levels  from  high  to  low  level? 
5.  How  many  times  that  you  give  students  feedback  each  assignment  before 
final  submission? 
6.  Havc  you  had  TAs  to  hclp  you  marking  assignmcnt? 
7.  If  you  have  TAs,  your  TAs  have  been  trained  to  give  students  fccdback  on 
Prolog/Java  assignmcnt,  havcn't  they'7 
8.  In  your  point  of  view,  do  you  think  how  quality  fccdback  is? 
A.  4.2  Scripts  for  TAs 
In  our  discussion,  the  TA  means  the  TAs  for  students  either  year  I  or  2  and  we 
use  the  questions  below  alongside  discussion 
Appcndix  A  A-5 1.1  am  a  teaching  assistant  (TA)  in  Module  of 
2.  Ihave  to  take  lab  session[  Y/N  1 
3.1  have  to  mark  assignments  [Y/NI  (assignment  type  e.  g.  lab  report) 
4.  How  many  students  do  I  marks  their  works  each  assignment  ......... 
5.  How  many  assignments  do  I  mark  in  this  module  ..................................... 
6.  How  often  do  I  mark  each  assignments  (for  all  students)  ............................. 
7.1  got  the  principle  of  giving  feedback  to  students  from  teacher(c.  g.  feedback 
pattern  to  help  students  to  improve  their  learning  next  time) 
If  so,  for  example, 
8.  From  7,  if  not,  I  have  my  own  principle  to  give  feedback  to  students  (Please 
indicatc  the  fccdback  messagc  that  you  providc  to  the  studcnts) 
For  example, 
9.  If  yes,  I  use  these  approaches  to  give  feedback  to  students  (Please  indicate  by 
circle). 
a.  I  indicate  each  error  but  do  not  provide  the  correct  answer  for  each 
assignment  [always  I  often  I  some  Ia  few  I  never]  and  [I  had  to 
provide  I  the  teacher  provides  me)  the  correct  answer. 
b.  [I  give  I  the  teacher  provides  me]  fecdback  to  cvcry  crror  for  each 
assignment  [always  I  often  some  Ia  few  never]  by  [myself  I  teacher 
told],  and  I  [strongly  agree  agree  I  N/A  disagree  I  strongly 
disagree]  with  this  approach. 
c.  [I  give  I  the  teacher  provides  me]  feedback  to  only  important  errors  for 
each  assignment  [always  I  often  I  some  Ia  few  I  never]  (What  arc 
important  errors?  Please  indicate  the  fccdback  message  that  you  provide 
to  the  students)  e.  g  .  .......................................... 
d.  [I  give  I  the  teacher  provides  me]  indirect  feedback  to  students  (guide 
students,  not  give  correct  answer  directly)  [always  I  often  I  some  Ia  few 
I  never]  (What  arc  indirect  fccdback?  Please  indicate  the  feedback 
message  that  you  provide  to  the  students  e.  g. 
.............................  o*-o0*o*  1) 
C.  [I  give  I  the  teacher  provides  me)  individual  fccdback  (facc-to-face) 
[always  I  often  I  some  Ia  few  I  neverl  to  studcnts. 
Appcndix  A  A-6 f  [I  give  I  the  teacher  provides  me]  feedback  via  E-mail  to  each 
students'  assignment  (every  students)  [always  I  often  I  some  Ia  few 
never] 
g.  I  return  assignment  to  each  students  guickly  including  [quality  I 
normal]  feedback  falways  I  often  I  some  Ia  few  I  never] 
h.  I  return  assignmcnt  to  cach  studcnts  quickly  with  no  fecdback  [always  I 
often  I  some  Ia  few  I  never] 
I  return  assignment  to  each  students  slowly  including  (quality 
normal]  feedback  [always  I  often  I  some  Ia  few  I  never] 
I  return  assignment  to  each  students  slowly  with  no  feedback  [always  I 
often  I  some  Ia  few  I  never] 
k.  I  give  feedback  for  each  assignment  to  students  and  students  resubmit 
their  assignment  again  [Y  /  NJ  (if  yes,  resubmit  I/2/3A/...  times) 
1.  [1  give  I  the  teacher  provides  me]  different  feedback  to  each  student 
even  though  it  is  the  same  errors  [always  I  often  I  some  Ia  few  I  never] 
10.1  feet  bored  when  I  mark  assignment  and  give  fccdback  to  students  [strongly 
agree  I  agree  I  N/A  I  disagree  I  strongly  disagree] 
11.  If  teacher  told  me  to  give  fccdback  in  my  style  to  student,  I  fccl  difficult  to  give 
feedback  to  students  (what  problems  I  found?  e.  g.  I  would  like  students  to 
submit  their  assignments  via  computer  system.  JY  /  NJ  ) 
12.1  would  like  to  mark  and  give  feedback  to  students  via  computer  system.  JY/  NJ 
13.1  would  like  students  to  return  assignment  to  students  via  computer  system. 
JY/Nj 
14.1  would  like  students  to  resubmit  their  assignment  to  me  to  give  feedback  to 
them  to  improve  their  understanding/learning  again  (may  be  more  than  2  times) 
beforc  final  submission.  JY  /  NJ 
15.  Have  you  been  trained  to  give  fccdback  to  students  before  real  marking 
assignment  IY/NI 
16.  From  15,  if  so,  [formally  I  informally]  by  which  approachcs?  c.  g. 
............................................  (Do  you  rcmcmbcr  what  hc/shc  say/hc1p?  ) 
17.  Havc  my  tcachers  prompted/supportcd  mc  during  giving  fccdback  to  studcnts? 
[always  I  often  I  some  Ia  few  I  never) 
18.  From  17,  if  so,  by  which  approaches?  c.  g  .  ............................................ 
(Do  you  remember  what  he/she  say/hclp?  ) 
Appendix  A  A-7 19.  My  feedback  to  students'  assigmnent  is  good  enough  to  help  them  improve  their 
learning  (e.  g  .  ......................................  )  [strongly  agree  I  agree  I  N/A  I 
disagree  I  strongly  disagree] 
20.  I'd  like  to  learn  more  how  to  give  quality  feedback  to  students  to  improve  their 
learning  [strongly  agree  I  agree  I  N/A  I  disagree  I  strongly  disagree] 
21.  I'd  like  to  leam  more  how  to  give  quality  feedback  to  students  to  improve  my 
giving  feedback  to  students  [strongly  agree  I  agree  I  N/A  I  disagree  I  strongly 
disagree] 
22.  If  there  are  more  than  one  assignment,  I  give  feedback  to  every  assignment 
(may  be  some  assignment  no  scores)  [strongly  agree  I  agree  I  N/A  I  disagree  I 
strongly  disagree] 
23.1  have  some  advice/suggestion  for  giving  quality  feedback  to  students  to 
improve  their  learning/understanding  (any  suggestions  please  provide  below) 
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B-5 Appendix  B:  Preliminary  Design  and  Implementation  of 
McFeSPA  (Version  1.1) 
owchart  for  PreliminaEy  D 
(-  -S. 
Field  Name  -  (RegNo, 
ForcNamc  LMNamc. 
E-mail) 
StudentFilc 
frmcustomise 
Rcsd_StudentSolution 
File 
Analyse_ýStudenffilc 
Name 
Display  RegNo 
Display  FoyvN&mc 
LaztName 
StWent  Solutiol. 
for  Implementation 
Read-StudcntSolutionFile  7!  n) 
Click  Dn%-*  List 
II 
Loa&Open  StudentSolutionFile 
Click  File  List 
P,  Oceu,  **  then 
RegNo  First6Cham 
AsogNo(  L&02Chws 
End 
Field  Name  -  (11).  PS) 
Psfils 
End 
Click  Artalyse  Sol:  ýý 
output  attribute  botton 
(WeakType. 
SMILIne, 
Draft  Reporti 
EndLine,  Postscript 
VarName,  message 
GoaIName.  Arityl 
Call  prolog  predicate  "amlyuSolution(qtlieien,  Soluf*nnFile  AaAywdjdU9URE&r 
AnalymedSolution  La.  arAlyseSolution(IMLEdr.  Output  File 
Filel  &me  ofboth  riles  are  sanw  but  different  their  extension  (.  pI  and  txt) 
Stop 
Studeriffile  (Field  Name  -  RegNo_.  FomN&me.  LastName) 
Here  is  the  example  of  StudentFile 
ForeName  LastNeme  Email 
Duenpen  KochAomjwupong  duenpgn.  koebakomjsruponl@unn.  se.  uk 
Paijit  Kochalcomprupool;  paijit.  kochakomjarupong(gunn.  ac.  uk 
AnslysedSolutionFlIeffleld  Name  -  WcakTyps.  StarlUne,  EndUse,  VarNams, 
Co&lNam*.  Arity) 
Here  Is  the  example  of  AnalysedSoludooFfle  In  the  can  of  all  kinds  *(weaknesses  Customise 
"T  1-ý  *Dl  . 
16.25.  *x 1".  'solve".  3A 
'D2".  6.9.  W,  *Solve.  )  ExtroWeakness 
-D3*,  26,27.  -,  *final'.  0 
*D4',  1.4.  -.  'tvn*.  3 
*11*.  6,1,  -.  'solve*.  3  PrWicatel'114 
112'.  6.9.  -.  *solve'.  3 
113%  16.25.  -.  'solve".  ) 
"S  r.  1.4.  -,  run*.  I 
sr,  1.4.  -,  *vun*.  3 
Here  is 
Student  Solution  File 
-  XXXXXXAAJ  pi 
XXXXXX  is  Re&No 
AA  is  AulNo 
Analysed  by  Prolog 
Here  is  pallem  of 
AntlysedSolutionFile 
message(WeakType. 
StortUne,  EndUns,  Vor. 
CoaL  NumArg) 
when  We&kTy"  might 
be  D  1.  D2.  D3,  D4.11,12. 
13's  1  S2 
AnalysedSoluoionFile  -  XXXXXXAA.  Ixt 
V@rFilo 
InucHe  7t 
-w- 
Inh  ial  Statemeni  Fo  W 
--w 
BetwoonFile 
AMU@ 
of  Each  file  n..  e 
Costomise  (Field  Nome  -  (113,  DblClickMsj.  UseSound,  Scaffolding.  Predicate,  Variable,  InitialStmt,  WornSimi.  latum  And,  Between,  DIDelall  I. 
D2Dclail  I.  Metaill,  13413cisil  I.  D4Dvtsil2.  II  Detail  I,  II  DdailZ.  1213ctail  1.12Dof&jlZ  1313vaill.  13Dctail2,  SI  Detail  I.  S213voil  I,  MarkerNams 
ExtroWeakness  (Field  Name  -  (ID.  Issue,  WeaknessMig  IesveFlle  (Field  Name  -  (ID,  Inwo)) 
PredIcateFile  (Field  Name  -  (11).  Predicate))  VsrFIIe  (Field  Name  -  (ID.  Var)) 
AndFile  (Field  Name  -  (ID,  And_))  Initial  Stafentrati'lls  (Filed  Name  -  (113,1nitialSistement)) 
BetweenFile  (Field  Name  -  (ID.  Between  Warning  StatentenlFile  (Field  Nome  -  (ID.  WamingStafament)) 
Figure  B.  1  Flowchart  for  Design  for  Implementation  (1) 
Appendix  B  B-1 Click  Arudy3wed 
Solutio=nBomm 
AssgNo 
Caw:  l 
Anidysed  Solutiont  ArAlywd  Soltnim2 
AralywcEl:  ution 
Fil.  I 
Dmft  mpod  I 
Create  Feedback  Report  IIIII  Create  Feedback  Rq)ort2 
Positive 
FeedbeckFile  4 
0. 
Design  Positive 
FeedbackFole 
linplenicm  Positive 
FeedbackFile 
Style  Positive 
Fee&wkFile 
finual 
StatemenlFile 
Waryung 
Statemmthle 
Caw.  - 
AnalyndSoltsion 
File  2 
Positive  FeedbsckFUt 
(Field  Nome  -  (ID,  Positiveloodback)) 
Design  Positive  Fee&ackFUe 
(Field  Nam  -  (11). 
DesignPositiveFeeded)) 
implement  Padtivv  FecelbackFIle 
(Field  Nam  -  PD. 
impleme.  PositiveFeedbock)) 
Sq1t  Posldvc  FeedbackFik 
(Field  Narro  -  (ID. 
StykPositiveFeedback)) 
DI  Demil  I  Solwionl  File  I 
End 
DlDeWllSolLsicnl  File  (Field  Narrw  -(A  DIDtisillSolutionl)) 
D2DcwllSolLsionlFde  (Field  Name  -OD.  WDetallSolutionl)) 
D3Dctail  I  SohitionlFile  (Field  Narno  -  (ID.  D3DcWllSokdionl)) 
D41)ctaillSolutionl  File  (Field  Num  -  OR  NNW  I  Soltsionl)) 
D4DcWt2SohAmnI  File  (Field  Nanw  -  PD,  D4Dct=l2Soluiionl)) 
IlDetaillSoltsiont  File  (Field  Nmw  -  (ID.  H  DowIlSolLaiml)) 
IlDeW12Soltsioni  File  (Field  Num  -  (IDý  IID"Molusionl)) 
12DcWllSolLmionI  File  (Field  Num  -  (IM  12DcwllSolLaiml)) 
12DguilMligioni  File  (Field  Nwrw  a  OD,  CMdjut2Soluiionl)) 
13Dctail  I  SolLaml  File  (Field  Nww  a  OD,  OlDiviallSolutiont)) 
Imetail2Solisionl  File  (Field  Nww  -  OR  UNW12Solutuml)) 
SlDcuillSolteionl  File  (Field  Niwrw  -  OD,  StDctaillSoltsionl)) 
MetaillSolutionl  File  (Field  Nxnc  -  OD.  MetailISAitionl)) 
D2Dcwl  I  Soho  ionl  File 
D3DcWl  I  Solutioni  File 
DAIDcaul  I  SAdion  I  File 
IlDctaillSoltaKwill'I'le  DOeWaSolLakml  File 
It  DemMoltnion  I  File 
Maimill  Soltsionl  File 
A 
12DeW12SoltsionlFile 
13Dcwll&Auiioni  File 
DDetail2SOwionlFik 
$1  West  Milutionl  File 
S21)osil  I  Solutk)nl  File 
Figure  B.  2  Flowchart  for  Design  for  Implementation  (2) 
Appcndix  B  B-2 I 
Pnonty_Dcstp 
4-1 
(-Pew 
to  od 
the 
priwity 
&San 
(do 
_Inlplcmcffl 
I  Malty 
to 
follow 
this 
seque-) 
lisihtdcx 
Case.  2 
v 
Pnonly-Dmp 
<-2 
haIndex 
Casel 
AnslyndSolution 
File  I 
Priority-DcSign  4-  1 
Pnority_lmplcmcnt4-2 
Prionty_Styidi-3 
AnalywdSolutionFl 
Proom...  till 
obWn 
NumD,  Nund,  NumS 
Crhis  nwdule  distinguish  each 
weakness  group 
Priority  StyL-(-l  yle(  I  Cater  I  /oo'  cboStyle.  NýC41,,, 
.3ý 
Priorit  tyk(-3  Ise'  I 
CAW-2 
PrIority-Sayle+-2 
ority-Design  "  Pri-ty_l-pk-I 
Y  (Prionty_Msip  Pnonty_Slylc))  or 
,4  onty-Impl,  Prionty 
- 
Styl 
is;  play  mqtazg; 
eBox  B 
It  Plems,  choose  the 
ýI 
fTcrema  pnonly  oýýf 
Ca  b  was  CK  know;  ly 
Public  Type  WeaknessMesup 
WeakType  As  Stnng 
StartLins  As  Integer 
Ermll.  ins  AsIrmcgor 
VarN&m  As  String 
GoslNmns  As  Stnnj 
Arity  As  Integer 
End  Type 
Global  Aughlo  As  String 
Global  RegNo  As  String 
Global  Message  As  WeabessMesamp 
Global  NumD  As  Integer 
Global  Numl  As  Integer 
Global  NumS  As  Integer 
Global  Prod"o  As  Sonng  I  for  cuslorruse 
Global  Vartable  As  String  I  ror  cusionums 
Global  ImiSunt  As  String  '  (or  customisd 
Global  WarnSiml  As  StnnS  '  for  custornim 
Globsllmw  As  Suing  'for  customise 
'-  lor  MOM  detail.  W8  hM  FMSMMMiAS  Code  10  ViSUAI  8040 
our  r/sum  mvpors  "  awivm""Is  mow.  bo-  ova  in  am  fillurv  spy  SDAWSM  4mloper  caft  add  It  1111  "  assirmads  IMAX-Assitntlwd  "  "I 
For  RegNowe  follow  the  um  lojim  o(NorthumbnaUmvwuys  &  m212=1  onlylest6cOmwicm. 
The  m"imum  knSth  o(studcrd  solution  AW  is  I  dtwwwn  +  dot(.  )  +  eximsom  (21clic"  s,  pl)  Ls,  XXXXXXAA  pi 
Ow  ddlorcnat  o(SiudcnLSolWKmFds  &W  AnslymclSolutionFils  in  Umt  atiomwe  (pl  mdut) 
.  smffoiding  +  Syndwan&A  +  knnwdmio  Foodback  (TA  trom  #  buman  TA) 
Figure  B-3  Flowchart  for  Design  for  implementation  (3) 
80  diange 
Appcndix  B  B-3 tempPfb 
Positive 
FeedbackFile 
y 
(no  any  weaknesses) 
(msg:  extmmcly  posidva 
feedback  e.  g.  Sold  star 
ExtroWeakness 
Design  Positive 
FeedbackFile 
lempu 
DI  Detail  I  Solution  I  File 
Metail  I  Solution  I  File 
D3Dctail  I  Solution  I  File 
D4Dctail  ISolution  I  File 
Metail2Solution  I  File 
milasDesignissue 
Nwnl  -0 
linplanent  Positive 
FeedbackFile 
Style  Positive 
FeedbackFile 
II  Detail  ISolution  I  File 
IlDcuiMolutionl  File 
12DcWl  I  Solution  I  File 
1213clail2Solution  I  File 
13DcWl  I  Solution  I  File 
13Detail2SOlutioni  File 
lempl 
customi" 
M.  Hasimplementissw 
Eltil 
E102 
Custornise 
E  Sl 
NwnS  ýO  NE 
S2 
"'4 
A  fimliasstylob"lue 
ps 
Cum(nnise 
--, 
4 
--,: 
T 
sluctaillsolull 
After  click  create  Dmft  Rqwrt  Menu 
Draft  Report  I  Utmost  I  Solution  It  1 
firmDmftFocdbackRqmn 
fl 
(opentload  socluentiol  tax! 
-7 
RetwoenFile  file 
then  low  this  fom) 
6  It.  T.  pn 
11ý  Andkile 
End 
Tempt 
ý-PredicstcFds 
TompS 
InitialS  istomem  File  ExtroWeakness  TompPfb 
F  Issisel'ilo 
A,  WamingSisternewl'ile 
E.  g  D14.  E.  g.  11-3,  E.  g.  Sl-S2  -Example  of  Correct  Answer  rile 
Figure  B.  4  Flowchart  for  Design  for  Implementation  (4) 
frmimplementP  ifivefeedbac 
kos 
II 
EximWeakness 
A 
frmStylePositivefeedback 
Appendix  B_Initial_Dcsign2OO7-02-12.  doc 
B4 B.  2  Preliminary  Partial  Automated  Marking  Assignment 
Fimsrsý  R  1;  Firif  inflim  tif  Fevf1hArL  4ýv  cti-m 
Figure  11.6  Cusloinke  Menti:  Manage  more 
I 
-..  -  -  ----  -W-ý  ý  -..  - 
MM-"-  NN 
rF:  _ 
I  . -. 
r-t--,  rr-n-rr-  ￿-n,  rn------r  -  -.  -  'rr'fl  wr,  WpT 
-.  fl,. 
Figure  B.  7  Custonfise  Menu:  Fa%  oritc  %%  ording  I 
Figure  11.8  Cu%totnise  Menu:  Fa%orite  Content 
(De%ign) 
I  .... 
Figure  B.  9  Cu%lonike  Menu:  I-  a%  oritc  (o 
(Implement) 
iiL 
Figure  11.1  lCustonike  Menti:  Offiers 
I-igure  It.  10  Cusloinke  Menu:  Favorite  Conloil 
(SI.  N  IV) 
ýBA 
Figure  11.12  File  Menu  (for  choo%inu  %tude"t'%  %O111ti"") 
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Figure  B.  13  Show  student's  solution 
H...  tl.,  &S1J! 
-I 
Figure  B.  14  There  is  design  weakness 
"h  çà  ncI.  ti  !  ikLL* 
___________________ 
- 
Cr,  rrrnr"r  nn  ￿1rrrr  ¶r-rrfl.  rfl 
Figure  B.  15  There  is design  weakness 
(Type  1:  DI) 
DII.  - 
Figure  B.  17There  is  design  weakness 
(Type  3:  D3) 
H...  t. 
ItmlHT;  tL'HLcpRCkafl..  1CrirUCtIrHflThrnrflZFfl 
-I 
Figure  B.  16There  is design  weakness 
(Type  2:  D2) 
S.  MJ?  k..! 
.  'q 
=-.  .. 
Il7,  rn. 
.  r"- 
- 
s 
Imrrzm  E7Jfli2?:  fl1WJClSCflttfliC. 
Figure  It.  18  There  is  design  weakness 
(Type  4:  D4) 
H*h 
[  ".  I 
-I 
Figure  B.  19  Click  accept  to  write  to 
Templ)  file  before 
generating  feedback  report 
Figure  11.20  There  is  implement  weakness 
Appendix  13  11-6 k..  rn,  qSS& 
___  -  ______________ 
SI  ISC 
1. 
Figure  B.  21  There  is  implement  weakness  (Type  1: 
---  ---I  I".. 
17,  T!  7ý7 
Figure  B.  22  There  is  implement  weakness  (Type  2: 
12) 
L!  ýý- 
Figure  B.  23  There  is  implement  weakness  (Type  3:  13) 
Figure  B.  24Click  accept  to  write  to  Tempi  File 
I  before  gencrating  feedback  report 
Figure  13.25  There  is  style  weakness 
min 
-  ￿aL,  t  ._  .  l"_ 
Figure  11.27  There  is  style  weakness  (Type  1:  S2) 
S'  F:  - 
Figure  11.26  There  is  style  weakness  (Type  1:  SI) 
Figure  13.28  Click  accept  to  write  to  TempS  file 
before  geucrathig  feedback  report 
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Figure  B.  29  Choosing  Postscript  sentence  (PS) 
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Figure  B.  30  Generating  final  feedback  report 
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10 Appendix  D:  Context  of  Hints 
This  appendix  consists  of  context  of  hints  and  all  levels  of  help  for  each  hint  in 
McFeSPA.  Currently,  we  provide  12  hints,  12  different  contexts  for  which  contingent 
help  is  available,  in  the  main  context  of  learning  how  to  provide  quality  feedback. 
The  contexts,  the  purposes,  and  the  forms  of  the  hint  for  all  hints  in  McFeSPA  in 
the  current  version  can  be  seen  in  Table  D.  1. 
Table  D.  1:  contexts,  purposes  and  forms  of  hints  in  McFeSPA 
Hint 
No. 
Context  of  Hint  Purpose  of  Hints  Form  of  Hints 
I  When  the  student  has  Help  the  TA  to  give  Level  1:  "Are  you  absolutely  sure?  Try 
made  more  errors  of  feedback  message  to  again,  [TA's  Name].  " 
the  same  kind  than  individual  student  who  has  Level  2:  "Good,  but  it  is  possible  to 
previously.  made  more  errors  of  the  improve.  Try  again,  [TA's  narne].  " 
same  kind  than  previously  Level  3:  "Look  for  the  meaning  of 
to  avoid  errors  with  regard  'Feedback  loop'  in  the  glossary.  Have 
to  student's  error  history 
another  go,  [TA's  narne].  " 
from  student's  profile  i.  e. 
Level  4:  "This  is  the  2  nd  occurrence  of 
help  the  TA  to  give 
an  error  of  (type  narne])  which  the 
'individual  feedback'  and 
student  has  been  making  more  than 
'feedback  loop'. 
previously.  You  should  encourage  the 
student  to  avoid  this  error.  Have  another 
go,  [TA's  narne].  " 
Level  5:  "The  right  answer  is  the  2  nd 
choice  which  gives  you  a  good 
'Feedback  loop'.  " 
2  When  the  student  has  Help  the  TA  to  give  Level  1:  "Are  you  absolutely  sure?  Try 
made  the  same  feedback  message  to  again,  [TA's  Narne].  " 
number  of  errors  of  individual  student  who  has  Level  2:  "Good,  but  it  is  possible  to 
the  same  kind  as  made  the  same  number  of  improve.  Try  again,  [TA's  narne].  " 
previously.  errors  of  the  same  kind  as  Level  3:  "Look  for  the  meaning  of 
previously  to  avoid  errors  'Feedback  loop'  in  the  glossary.  Have 
with  regard  to  student's 
another  go,  [TA's  narne].  " 
error  history  from  student's 
Level  4:  "This  is  the  2  nd  occurrence  of 
profile  i.  e.  help  the  TA  to 
an  error  of  (type  name])  which  the 
give  'individual  feedback' 
student  has  been  making  same  as 
and  'feedback  loop'. 
I  nrevinvidu  You  should  mentinae.  thp. 
Appen  lix  D  D-1 Hint 
Context  of  Hint  Purpose  of  Hints  Form  of  Hints 
No. 
previously.  You  should  encourage  the 
student  to  avoid  this  error.  Have  another 
go,  [TA's  name].  " 
Level  5:  "The  right  answer  is  the  4h 
choice  which  gives  you  a  good 
'Feedback  loop'.  " 
3  When  the  student  has  Help  the  TA  to  give  Level  1:  "Are  you  absolutely  sure?  Try 
made  less  errors  of  the  feedback  message  to  again,  [TA's  Naine].  " 
same  kind  than  individual  student  who  has  Level  2:  "Good,  but  it  is  possible  to 
previously.  made  the  less  number  of  improve.  Try  again,  [TA's  name].  " 
errors  of  the  same  kind 
Level  3:  "Look  for  the  meaning  of 
than  previously  to  avoid  'Feedback  loop'  in  the  glossary.  Have 
errors  with  regard  to 
another  go,  [TA's  name].  " 
student's  error  history  from 
Level  4:  "This  is  the  2  nd  occurrence  of 
student's  profile  i.  e.  help 
an  error  of  [type  name])  which  the 
the  TA  to  give  'individual 
student  has  been  making  less  than 
feedback'  and  'feedback 
previously.  You  should  encourage  the 
loop'. 
student  to  avoid  this  error.  Have  another 
go,  [TA's  name].  " 
Level  5:  "The  right  answer  is  the  Yd 
choice  which  gives  you  a  good 
'Feedback  loop'.  " 
4  When  the  student  has  Help  the  TA  to  give  Level  1:  "Are  you  absolutely  sure?  Try 
made  an  error  of  the  I't  feedback  message  to  again,  (TA's  Naine].  " 
time.  individual  student  who  has  Level  2:  "Good,  but  it  is  possible  to 
made  an  error  the  I"  time  improve.  Try  again,  [TA's  name].  " 
to  avoid  errors  with  regard  Level  3:  "Look  for  the  meaning  of 
to  student's  error  history 
'Feedback  loop'  in  the  glossary.  Have 
from  student's  profile  i.  e. 
another  go,  [TA's  naine].  " 
help  the  TA  to  give 
Level  4:  "This  is  the  I"  occurrence  of  an  'individual  feedback'  and 
error  of  [type  name]).  You  should 
'feedback  loop'. 
encourage  the  student  to  avoid  this  error. 
Have  another  go,  [TA's  name].  " 
Level  5:  "The  right  answer  is  the  I" 
choice  which  gives  you  a  good 
'Feedback  loop'.  " 
Appendix  D  D-2 Hint 
No. 
Context  of  Hint  Purpose  of  Hints  Form  of  Hints 
5  When  the  student  has  Help  the  TA  to  explain  Level  1:  "Are  you  absolutely  sure?  Try 
made  a  particular  error  more  detail  feedback  i.  e.  again,  [TA's  name].  " 
the  I't  time  help  the  TA  to  give  Level  2:  "Think!  What  makes 
'detailed/elaborative  'Detailed/Elaborative  feedback'  good? 
feedback'  Have  another  go,  [TA's  name].  " 
Level  3:  "Look  for  the  meaning  of 
'Detailed/Elaborative  feedback'  in  the 
glossary.  Have  another  go,  [TA's 
name].  " 
Level  4:  "It  would  be  better  to  provide 
'Detailed/Elaborative  feedback'  at  first 
time  (of  this  type  error  found).  Have 
another  go,  [TA's  name].  " 
Level  5:  "The  best  answer  which  gives 
you  a  good  'Detail/Elaborative 
feedback'  should  be  the  'Yes'  option  - 
provide  'Detailed/Elaborative 
feedback.  " 
6  When  there  are  a  Help  the  TA  not  to  give  too  Level  1:  "Are  you  absolutely  sure?  Try 
number  of  the  same  much  comment  or  to  every  again,  [TA's  name].  " 
kinds  of  error  found  error  message  i.  e.  help  the  Level  2:  "Thinkl  What  makes 
whether  such  errors  TA  to  give  'Important/Specific  feedback'  good? 
happened  at  I  st  time  or  'important/specific  Have  another  go,  [TA's  name].  " 
not  feedback' 
Level  3:  "Look  for  the  meaning  of 
'Important/Specific  feedback'  in  the 
glossary.  Have  another  go,  [TA's 
name].  " 
Level  4:  "It  would  be  better  to  provide 
'Important/specific  feedback'  (of  this 
type  error  found)  only  once.  Have 
another  go,  [TA's  narne].  " 
Level  5:  "The  best  answer  which  gives 
you  a  good  'Important/Specific 
feedback'  should  be  the  'Yes-  just  once' 
option  -provide  'Important/Specific 
feedback'  only  once.  " 
Appendix  D  D-3 Hint 
Context  of  Hint  Purpose  of  Hints  Form  of  Hints 
No. 
7  When  the  TA  does  not  Help  the  TA  to  select  the  Level  1:  "Are  you  absolutely  sure?  Try 
select  the  "feedback  best  feedback  template  for  again,  [TA's  name].  " 
sandwich"  template  generating  feedback  report.  Level  2:  "Good,  but  it  is  possible  to 
which  is  the  error  The  best  feedback  template  improve.  Try  again,  [TA's  name].  " 
message  is  between  is  giving  feedback 
Level  3:  "Think!  What  makes  'Positive 
two  positive  feedbacks  sandwiches,  giving  either  feedback'  good?  Have  another  go,  [TA's 
'negative  feedback'  or 
name].  " 
error  messages  between 
Level  4:  "Look  for  the  meaning  of  'positive  feedback'  i.  e. 
'Positive  feedback'  in  the  glossary.  help  the  TA  to  give 
Have  another  go,  [TA's  name].  " 
'positive  feedback' 
Level  5:  "The  best  feedback  is  the  error 
message  between  two  'Positive 
feedback',  select  upper  rightmost  button 
-  that  is  the  best  feedback  pattern.  " 
8  When  the  TA  does  not  Help  the  TA  to  be  careful  Level  1:  "Are  you  absolutely  sure?  Try 
put  the  student's  name  to  give  the  right  student's  again,  [TA's  name].  " 
or  not  the  right  name  name  in  the  student's  script  Level  2:  "The  student's  name  should  be 
into  the  feedback  marking  while  generating  retrieved  from  the  student's  table.  Try 
report.  the  feedback  report  i.  e.  again,  [TA's  name].  " 
help  the  TA  to  give  Level  3:  "Think!  What  makes 
'individual  feedback' 
'Individual  feedback'  good?  Have 
another  go,  [TA's  narne].  " 
Level  4:  "Look  for  the  meaning  of 
'Individual  feedback'  in  the  glossary. 
Have  another  go,  [TA's  name].  " 
Level  5:  "The  student's  name  should  be 
student's  name  or  student's  surname  or 
both.  " 
9  When  the  TA  does  not  Help  the  TA  give  feedback  Level  1:  "Are  you  absolutely  sure?  Try 
give  feedback  sandwiches  with  regard  to  again,  [TA's  name].  " 
sandwiches  with  regard  the  starting  detail  of  Level  2:  "Good,  but  it  is  possible  to 
to  the  starting  detail  of  'positive  feedback'.  improve.  Try  again,  [TA's  name].  " 
6positivc  feedback' 
Level  3:  "Think!  What  makes  'Positive 
feedback'  good?  Have  another  go,  [TA's 
name].  " 
Appendix  D  D-4 Hint 
Context  of  Hint  Purpose  of  Hints  Form  of  Hints 
No. 
Level  4:  "Look  for  the  meaning  of 
'Positive  feedback'  in  the  glossary. 
Have  another  go,  [TA's  name].  " 
Level  5:  "The  upper  feedback  position 
should  be  the  beginning  feedback.  " 
10  When  the  TA  does  not  Help  the  TA  give  feedback  Level  1:  "Are  you  absolutely  sure?  Try 
give  feedback  sandwiches  with  regard  to  again,  [TA's  name].  " 
sandwiches  with  regard  the  ending  detail  of  Level  2:  "Good,  but  it  is  possible  to 
to  the  ending  detail  of  'positive  feedback'  improve.  Try  again,  [TA's  name].  " 
'positive  feedback'  Level  3:  "Think!  What  makes  'Positive 
feedback'  good?  Have  another  go,  [TA's 
name].  " 
Level  4:  "Look  for  the  meaning  of 
'Positive  feedback'  in  the  glossary. 
Have  another  go,  [TA's  name].  " 
Level  5,  "The  lower  feedback  position 
should  be  the  ending  feedback.  " 
When  the  TA  does  not  When  the  TA  give  Level  1:  "Are  you  absolutely  sure?  Try 
give  feedback  feedback  sandwiches  with  again,  [TA's  narne].  " 
sandwiches  with  regard  regard  to  the  positive  detail  Level  2:  "Good,  but  it  is  possible  to 
to  the  positive  detail  of  of  in  the  starting  'positive  improve.  Try  again,  [TA's  name].  " 
in  the  starting  'positive  feedback' 
Level  3:  "Think!  What  makes  'Positive 
feedback'  feedback'  good?  Have  another  go,  (TA's 
narne].  " 
Level  4:  "Look  for  the  meaning  of 
'Positive  feedback'  in  the  glossary. 
Have  another  go,  (TA's  name].  " 
Level  5:  "Look  at  the  upper  feedback 
position,  this  seems  not  quite  right  to 
provide  a  kind  of  'Negative  feedback'.  " 
12  When  the  TA  does  not  Help  the  TA  give  feedback  Level  1:  "Are  you  absolutely  sure?  Try 
give  feedback  sandwiches  with  regard  to  again,  [TA's  narne].  " 
sandwiches  with  regard  the  positive  detail  of  in  the  Level  2:  "Good,  but  it  is  possible  to 
to  the  positive  detail  of  ending  'positive  feedback'  improve.  Try  again,  [TA's  name].  " 
I 
in  the  ending  'positive 
-  -41-1  -I 
I  Level  3:  '7hinkl  What  makes  'Positive 
Appendix  D  D-5 Hint 
No. 
Context  of  Hint  Purpose  of  Hints  Form  of  Hints 
feedback'  feedback'  good?  Have  another  go,  [TA's 
name].  " 
Level  4:  "Look  for  the  meaning  of 
'Positive  feedback'  in  the  glossary. 
Have  another  go,  [TA's  name].  " 
Level  5:  "Look  at  the  lower  feedback 
position,  this  seems  not  quite  right  to 
provide  a  kind  of  'Negative  feedback.  " 
Giving  hint#1-4  is  aimed  to  help  the  TA  to  consider  individual  student  with 
regard  to  student's  error  history  from  student's  profile  as  well  as  this  is  associate  with 
giving  'feedback  loop'. 
Giving  hint#  9-12  is  aimed  to  help  the  TA  to  consider  detail  and  position  for 
giving  'positive  feedback'  (of  feedback  sandwich). 
There  are  similar  forms  of  hints  but  the  contexts  and  purposes  are  different.  We 
aware  that  later  version  could  be  improved  the  language  used  and  the  systematic  could 
be  changed 
Our  first  version  is  aimed  to  provide  12  hints  to  test  usability.  Later  versions  the 
number  of  hints  can  be  whether  decreased  or  increased  from  the  current  amount  of  hint 
depend  upon  the  users'  response. 
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E-19 Appendix  E:  Materials  for  usability  evaluation 
This  appendix  presents  useful  materials  for  usability  evaluation  i.  e.  handout  of  usability 
of  the  interface,  semi-structured  interview  sheet  (for  evaluators  to  comment  on  the 
system's  interface),  system  checklist  questionnaire  sheet,  observation  sheet.  The 
materials  can  be  seen  from  the  following. 
E.  1  Hand  out  for  evaluation  of  the  usability  of  the  interface 
Empirical  study  on 
Metacognitive  Feedback  Scaffolding  system  for  Pedagogical  Apprenticeships 
Environment  Interface 
Section  1 
Description: 
The  goal  of  this  study  is  to  evaluate  the  usability  of  a  human-computer  interface  intend 
to  be  used  in  a  computer-support  for  giving  feedback  environment.  The  study  consists 
of  three  stages.  In  the  first  stage,  some  basic  background  is  required  from  the  evaluator 
and  followed  by  the  requirement  of  comments  from  screen  capture  of  the  system  from 
you  with  semi-structured  interview.  In  the  second  stage  this  is  acquired  evaluator's 
comment  with  the  interface  for  customizing  the  system.  In  the  third  stage,  the  evaluator 
will  be  asked  to  generate  three  feedback  reports  and  comment  on  the  interface.  That  is 
generating  a  feedback  report  with  some  errors  messages  provided  an  automated 
analysis  made  by  the  system  with  extra  help  from  the  system. 
About  McFeSPA: 
McFeSPA  is  a  system  designed  to  help  the  user  learns  to  provide  quality  feedback. 
McFeSPA  is  abbreviated  from  'Metacognitive  Feedback  Scaffolding  System 
for  Pedagogical  Apprenticeship' 
The  starting  point  of  this  research  is  that  most  people  know  that  giving  feedback  can 
motivate  the  learner  to  learn;  however,  one  of  the  most  important  problems  for  teaching 
and  learning  is  how  to  provide  quality  feedback  to  students.  In  particular,  in  large 
classes,  it  is  difficult  to  provide  quality  feedback. 
Quality  feedback  has  been  found  to  depend  on  many  factors.  Here  are  some  examples 
of  factors  important  for  quality  feedback  (1)  Quantity:  quality  feedback  should  include 
detailed  content;  (2)  Individual:  quality  feedback  should  pay  attention  to  the  individual 
learner;  (3)  Timing:  quality  feedback  should  be  delayed  or  immediate  as  appropriate; 
(4)  A  good  error  analysis:  quality  feedback  should  provide  the  correct  answer  following 
every  error;  (5)  Positive:  quality  feedback  should  be  encouraging;  etc. 
However,  there  are  some  problems  when  trying  to  give  quality  feedback,  for  example 
Appendix  E  E-I 1)  Quantity:  if  the  teacher  gives  details  but  no  specific  guidance,  the  feedback  may  not 
be  enough  to  help  the  learners  improve  their  learning. 
2)  Individual:  if  the  teacher  gives  inconsistent  feedback,  for  example,  once  the  teacher 
has  given  feedback  to  a  learner  he  may  forget  their  performance  on  their  previous  work 
and  then  provide  inconsistent  feedback.  This  is  vital  because  taking  individual 
difference  into  account  effectively  is  can  motivate  learners  to  learn. 
3)  Timing:  if  the  teacher  gives  feedback  too  late  to  the  learners,  it  may  not  help  them 
learn. 
4)  A  good  error  analysis:  if  the  teacher  does  not  explain  any  error,  not  distinguishing 
one  bug  from  another,  not  focusing  on  an  important  error,  they  may  not  learn. 
5)  Positive:  if  the  teacher  gives  inappropriate  positive  feedback  or  is  not  reasonable,  it 
may  discourage  the  learner. 
6)  Beyond  this,  other  problems  include  giving  unrealistic  feedback,  not  noticing  the 
learners'  improvement  etc.  Such  problems  may  lead  to  ineffective  learning. 
Even  if  automated  marking  assignment  can  help  the  teachers  mark,  it  is  important  to 
help  novice  teachers  and  teaching  assistants  (TAs)  who  have  not  leamt  how  to  give 
quality  feedback.  There  is  not  much  research,  if  any,  in  training  people  to  give  quality 
feedback  using  computer-based  systems.  Therefore,  this  brings  us  to  the  opening 
question.  That  is  "How  to  train  TAs?  " 
The  Scaffolding  approach  has  been  applied  effectively  to  help  both  adult  and  child 
learners  learn.  Therefore,  the  goal  of  this  study  is  to  employ  a  scaffolding  framework  to 
help  the  teaching  assistants  (TAs)  improve  their  skills  for  giving  quality  feedback  in  the 
actual  environment  of  marking  programming  assignments. 
Section  2: 
Evaluator  background: 
1.  Could  you  please  briefly  describe  your  background  in  usability  testing? 
................................................................................................... 
................................................................................................... 
................................................................................................... 
2.  How  would  you  describe  'Usability  testing'? 
Appendix  E  E-2 Section  3 
Now  you  will  be  asked  to  role  play  a  TA.  While  you  are  using  McFcSPA,  you  are  able 
to  think  aloud.  It  would  be  helpful  could  you  please  read  each  task  aloud. 
Task  1:  Using  McFesPA's  custornisation 
McFesPA's  custornisation  consists  of  custornising  for  'Setting  scaffold; 
'Favourite  wording';  'Favourite  content';  'Report  template';  'Manage  error/wcakness 
message'.  Because  the  techniques  involve  in  managing  each  itcrn  are  quite  similar 
when  compared  with  each  other,  you  will  be  asked  to  try  add/update/delete  your 
preferred  data  for  the  custormsation  of  'Favourite  wording'  as  shown  in  Figure  E.  1.  By 
double  clicking  the  list  item-  '***to  alter  this  list,  double  click  here***'  then  a  window 
for  managing  data,  as  shown  in  Figure  E.  2,  will  appear. 
Initial 
ta"rite  word 
i  This  looks  like 
You  might  care  to  know  this  is  not  so  good 
You  might  cafe  to  know  this  is  problematic 
...  to  alter  this  list,  double  click  here- 
Warning  statement  Issue 
'be  carefull  issue 
warningl  problem 
-xxto  alter  this  list,  double  click  here-  ;  -to  alter  thi,  ý 
ýi-t 
Predicate  Variable  Between  And 
e 
-., 
0.  .^ 
in  predicate  vari  3blej 
A 
!  Between  and 
...  to  alter  this  liet,  double  click  her  ...  in  predicate  1,1ý  býlw-r,  111,  r 
Lancal 
Figure  E.  1  'Fmourite  Double  click  the  bottom  list 
cacti  list  box  to  add/update/delete  the 
message  in  each  list  box 
Appendix  E  E-3 This  looks  like 
You  might  care  to  know  this  is  not  so  good 
You  might  care  to  know  this  is  problematic 
can  add  a  favorite  Initial 
ý-,  A 
Figure  E.  2  'Manage  data' 
To  add  any  new  list  item  by  typing  the  new  data  in  the  available  space  under  the  lis 
box  then  click  the  add  button.  To  update  or  delete  any  new  item  by  updatc/dcleting 
list  item  and  then  click  the  update/dcletc  button. 
Update  the  message  from  the  text 
box  below  to  the  selected  list  box 
Add  the  message  from  the  text  box 
below  to  the  list  box  above 
Delete  the  message  in  the  selected 
list  box  above 
Clear  the  message  in  the  text  box 
below 
You  now  finish  the  task  1,  please  closc  the  'Favourite  wording'  window  by  cither 
clicking  'OK'  button  or  'Cancel'  button. 
Appendix Task  2:  Using  McFesPA  to  generate  feedback  report  with  scaffolding  provided  by 
McFeSPA 
Assume  that  each  student's  solution  file  in  this  test  is  the  2""  submission.  You 
are  now  asked  to  select  a  student's  file  '4120390102.  pl'  by  selecting  the  menu 
item:  'File',  'Select  student's  file'  and  analyse  the  student's  script  by  sclecting 
the  menu  item:  'File',  'Analysc'.  Then  the  system  generates  the  brief  error 
message  according  to  the  list  below  the  student's  solution  as  shown  in  Figure 
E.  3  -  the  main  window  of  McFeSPA  (Analysed  student's  script  by  McFcSPA). 
The  Is'  column  is  the  number  ofthe  error  found,  the  2  nd  column  is  the  error  type, 
and  the  3  rd  column  is  the  name  of  the  error  type. 
Elie  ý,  reate  report  qIossary  ye.  custmise  ýIooult  me  Eý,  t 
Gemeral  Dated  A358  18  11  05 
Marker  name  ýhec  e  Simlason  Marking  date  ýjtj  1  kS  Assignment  No  Course  jtý,,  ýUjjng  Class  Y'ad  --  kci-  ----- 
Student's  first  nameJýbn---  Student's  surname  Vialkar-  Reg.  No  [41-203§ 
Module  , Prolog  Student's  solution  lile  IC  WcFeSPA-CWCFCSPAW  20390102  pi 
Skow  stmdem"  Solutiom  C&rrent  Frr*rAA(*aJv@sv  jiv  Feedback  Report 
MOM=  Desiqý 
D  is  BT  4"A'C.  2V 
s.  lve(A,  B,  D)  P3V 
/'  4V 
P  5V  solveL.  J 
Add  !D<0,  P6V 
write['No  soluion')ý  P7V  Extra 
1  Design 
solve(A,  B.  DP9 
D-  Oý 
x,  s  -B/  2A 
.  file('  X  -'1  1.2' 
Implementation 
solve(A,  B.  Dj,  -  /11  ý  I/ 
S  is  sqft(D  I;  /14  V 
X1  is  .8S/  2A, 
X2  is  -B  S/  2A, 
write('Xl  -').  /'l  7V 
writef'and  x2  -'I 
foal  P20  V 
nl,  1*21  V 
Amlly"dstm  NtIrSZOINUO 
No  elrorý  Efiu  n  me 
.,  i  -----  ------  -  Style 
typ 
001  D-gý  ý  Unreachat;  e  gI 
,:  "::  t"Q  ýep",  ýt: 
a 
001  plemen  a  ý,  nq  Cý  (,  ) 
-i  005 
mpleme 
symbol  1,  not  j 
001  1  mplementation  Mt,  enthe  S"  Acid 
005  style  Mis 
hing 
ionadentahon  Extra 
we 
'igure  E.  3  'Niahi  interface  of'  McFeSPA' 
Show  the  student's  solution  after  selecting  'File'  menu 
item  4  'Select  student's  file'  menu  itern 
Show  brief  error  messages  generated  by  the  system  after  selecting  'File'  menu  item  4 
'AnaIyse'  menu  item.  The  I"  column  is  the  number  ofthe  error  found  (ofthe  same  error 
nd  rd  Colo,  11  is 
type),  the  2  column  is  the  error  type,  and  the  3n,  the  name  ofthe  error  type. 
2.  To  generate  tccdback  message  according  to  the  briefincssagcs  as  shown  In  three 
columns  in  the  list  box  of"Analysed  Student's  Solution'  paric. 
3.  Due  to  the  fact  that  you  arc  in  the  scaffold-on  mode,  from  this  stage  the  system  will 
provide  help  to  you  for  any  departure  t'1'0111  the  Solution  PZIth  Oftlic  System. 
I  lowcver,  you  can  accept  or  refuse  any  help  from  the  system. 
F-5 4.  Once  you  click  on  the  list  items  in  which  the  I  st  column  (number  of  errors)  is  1,  the 
'choice  for  one  error'  window  will  be  displayed  as  shown  in  Figure  E.  4.  In  other 
words,  the  'Choice  for  more  errors'  window  will  be  displayed  for  the  list  item  in 
which  the  number  of  errors  is  more  than  one,  as  can  be  seen  in  Figure  E.  5. 
T  record  of  the 
number  of  each  error 
type  of  each  student's 
at 
Fud 
ent 
MPr 
ofiossary  -1;  -- 
The  student  has  a  Design  Error  -Unreachable  goal  Found  an  er-ror 
Not  indicate 
any  message 
into  the 
feedback  report 
What  details  do  you  want  in  the  feedback? 
To  generate  feedback 
message  before 
OAfEERROR 
generating  feedback 
None  Oust  brief  message)  report 
Yes 
Not  indicate  the  detail 
nothing  feedback/just  brieferror 
messages  into  the 
feedback  message 
Indicate  a  detail  of  error 
message  into  the 
Figure  FA  'Choice  for  one  error'  feedback  message 
'1114  Choices  for  more 
Student  Profile  Glossary  Found  errors  more 
The  student  has  errors  - 
§tjl-eErrý 
r  Missing  than  one  error 
indentation 
What  details  do  you  want  in  the  feedback? 
Not  indicate  the  detail 
fleedback/just  briet'error 
MORE  ERROR  inessages  into  the 
(e  None  Oust  brief  message)  fleedback  niessage 
Yes  Oust  once)  F 
Indicate  a  detail  ot'error 
Yes  (Always)  inessage  into  tile 
feedback  inessage 
Say  nothing 
Indi  cate  every  detail  of 
error  niessage  into  the 
Not  indicate  LL=M!::!  =U  feedback  message 
any  message  Figure  F.  5  'Choice  fiw  more  errors'  into  the 
feedback 
5.  Try  to  select  the  options  provided  in  Figure  FA  and  Figurc  E.  5  to  generate  1ecdback 
1-ncssagc.  Once  you  select  the  best  option  and  press  the  '()K'  button.  ThC11  there  Will 
be  the  message  box  asks  that  you  'Do  you  need  to  take  into  account  the  history  of' 
student's  error'?  '  If  you  do  agree  to  do  this,  'Add  extra  sentericc  after  cri-or  nicssages' 
window  as  shown  in 
Figure  E.  6  will  be  displayed  with  live  options.  When  you  select 
-;  ý-nncndix  F  F-6 the  best  option  and  press  'OK'  button.  Selected  options  will  bc  generated  and  the 
feedback  messages  will  be  displayed  in  dcsign/implemeiitation/style  text  box  as 
shown  in  Figure  F.  3.  To  add  the  extra  sentence  (see  choice 
clow),  depend  on  the  previous  student's 
I  iji"jill  dill  I  117777ý7ý  current  error  found,  to  compare  with  the 
(-,  Iossaty  j  student's  previous  error  (submission) 
Please  select  choice  to  add  extra  sentence  after  the  error  messages 
This  is  the  I  st  time  you  have  made  this  error.  ;  hopefully  next  time  you  could  avoid 
this  type  of  error. 
This  is  the  2nd  time  you  have  made  this  error;  however,  you  made  more  errors  of 
this  type  than  previously.  Hopefully  next  time  you  could  avoid  this  type  of  error. 
C  Well  done,  you  made  this  error  less  than  previously  even  this  is  the  2nd  time  you 
have  made  this  error.  Hopefully  next  time  you  could  avoid  this  type  of  error, 
This  is  the  2nd  time  you  have  made  this  error;  hopefully  next  time  you  could 
avoid  this  type  of  error. 
i,: S..  a.  y  n.  o..  t.  h.  ind.  C 
Figure  E.  6  'Add  extra  sentence  after  error  messages' 
Assume  that  there  are  any  errors  that  the  system  didn't  find  automatically,  you  can 
add  extra  error  messages  by  pressing  the  'Add  extra  dcsigii/impict-ncntatioii/style' 
button  e.  g.  if  you  need  to  add  extra  design  error,  you  press  the  'Add  extra  design' 
button  as  in  Figure  E.  3  and  then  the  'Add  Extra  Design  Error'  window  as  shown  In 
Figure  F.  7  will  appear.  You  can  select  any  available  error  message  from  the  system 
or  add/update/dcletc  any  design  error  message  from  the  list  box.  By  clicking  tile 
right  arrow,  tile  message  from  the  left  hand  side  will  be  added  in  to  the  right  list 
box. 
Try  to  click  all  list  items  showed  in  ihe  lower  left  hand  side  ofthe  screen  as  in 
Figure  E.  3.  If  a  list  item  is  clicked,  there  will  be  a  '(a,  ý'  symbol  shown  in  front  oftlic 
list  item. 
Add  Extra  Design  Errors 
Conterk  of  feedback  message 
.  rý  lýý  ,  now  ýýv  ',  i  ri-iyi  riroblem  that  lead  to  infinite  loop,, 
Selocted  dasigmi  #rrot  Avýagos  to  tompopiry  t#porf 
rri, 
_)FpI 
I"!  fll  ￿ijrIr!, 
I""rU 
ecoid.  1 
E.  7 
Add  design  error 
message  to  the  table  of 
extra  error 
Select  message  from  dic 
]ell  text  box  to  the  right 
one 
Refresh  the 
I 
table  ofextra  Dclete  the  selected  list  itern 
error 
14ý 
Delete  design  error  message 
from  the  table  of'extra  error 
Update  design  error  message  to  the  table  ofextra  error 
Fl-  7 7.  You  will  be  asked  to  click  'Create  report'  menu  to  select  a  'feedback  template',  as 
shown  in  Figure  E.  8,  before  generating  feedback  report.  Please  select  any  choice 
button. 
alossary  Close 
(Positive  Feedback) 
.........................................  ............ 
Figure  E.  8  'Feedback  Template' 
8.  Assume  that  the  left  most  upper  template  is  pressed,  the  report  template  will  be 
generated  according  to  Figure  E.  9.  You  can  order  the  sequence  of  error  messages 
with  regard  to  the  error  type  (Dcsign/Iiiiplcmentition/Stylc)  according  to  your  need. 
Then  go  to  14. 
Generate  tinal  report  glossary  Lxit 
001  13  01211105 
Marker's  name  ýPheebe  Simioson  Dels.  21  /11  /0,  Assignment  No  .  1-11  C"se  1,  class 
BeQVW*VPrva$e  1H,  11o  Student's  name  Ij  i,  \,  /,  ji,  , 
;  7S 
epor  C  er  'Port  Temporary  Feedback  message:  Design  Error  Messages 
I  st  order  .................. 
Them  is  a  problem  here  designetroi 
nd  order  warning!  variable  X  in  predicate  solve/3 
T  here  are  3  errofs  il,  e  this 
rd  order 
Temporary  Feedback  message  kriplemerdalion  Error  Messages 
......................................... 
is  a  problem  here  implementation  error 
in4  in  predicate  solve/3 
Change  the  order  of 
I  en,  porary  Feedback  message:  We  Error  Message:  feedback  triessage 
I  "r,  is  a  problem  here  srý,  Ie  er-  according  to  each  error 
miningi  in  pfedicate  ruriý  I  type 
T  ý,  -  are  5  euoýs  like  th., 
,,  Jed-ýt  ý'.  "I  ý,  ý,  t,, 
I 
Let's  see  the  fclloýAng  section 
Enchng  Phrase  ;  Mlthebest 
Phebe  Simpson 
Marker's  nam 
ýIgure  E.  9  'Create  feedback  report  (design  error/implementation  error/0)  le  error  /  posifi%  v 
feedback)' 
Choice  for  possible 
'Positive  Feedback' 
Appendix  E  FIA 9.  Assume  that  the  middle  upper  template  is  pressed,  the  report  template  will  be 
generated  according  to  Figure  E.  10.  You  can  order  the  sequence  of  error  messages 
with  regard  to  the  error  type  (Design/Implementation/Style)  according  to  your  need. 
Then  go  to  14. 
Generate  tinal  report  aýossary  Lxit  II 
11ewAv  0014342111  05 
Marker's  narne  p[-L,  Date  pl/l  I  /F5  Ass9wert  No.  Course  Computing  C1033  ýYeafl 
BeginningpWase  Stucleft's  name  I; 
Ohn 
Walket 
',,  ý  rT,  14  It  I  it,  t,  ý  kr,  -Ih,  i-  it  ad  script  /solLition  Lei's  seethe  following  section. 
-7-OTH, 
a[arige  order  in  report  Temporary  Feedback  triessage:  Design  Error  Messages 
Istorder  .............................................. 
T  here  is  a  problem  here  -  design  enoi 
warningl  variable  X  in  predicate  solve/3  2nd  order 
ITheire 
are  3  eifois  like  this 
3rd  order 
Temporary  Feedback  message:  Implementation  Error  Mesa 
.................. 
1  here  is  a  problem  here  -  implementation  error 
,  arningi  in  predicate  solve/3 
11  1ýý.  .-............ 
-porary  Feedback  maSsagei  Slyte  Error  Messages 
hpre  is  a  problem  here  style  errrr 
afningl  in  predicate  run/ý 
ee  are  5  errors  like  this 
EndingPhrose  ýJjtf,  t_t 
Marker's  narre  Pheebe  Simpson 
Figure  E.  10  'Create  feedback  report  (positive  feedback/  design  error/implementation  error/stYle 
error)'  Choice  for  possible 
'Positive  Feedback' 
Appcndix  E  FI-9 10.  Assume  that  the  right  most  upper  template  is  pressed,  the  report  template  will  be 
generated  according  to  Figure  E.  11.  You  can  order  the  sequence  of  error  messages 
with  regard  to  the  error  type  (Des]  gri/Imp  lementati  on/Style)  according  to  your  need. 
Then  go  to  14. 
Generate  final  report  QossarY  Lxlt 
0030  15  21110 
I*ad*r 
Marker's  narne  P'h(-Fq,,  Smpson  Date  ý1/uim  Assignment  No.  ý01  course  I  onpul,,  j  class  (eall 
Beginning  phrase  Helb  Student'snarne  'I  hnIo/alkei- 
,,,  tnigý  t  rp  I  ýD  knrw  ti-,  is  bad  script/solLtion  Let's  seethe  following  section 
14141  R'r"'j  1  LLLP  IJ 
Change  order  in  report  Temporary  Feedback  message:  Design  Error  Messages 
E),  -,  gn  1  st  order 
I  There  is  a  problem  here  design  error 
Im,  plementation  2nd  order 
'-t  VI'?  3rd  order  Temporary  Feedback  message  Implementation  Error  Messages 
ýT-hefe 
is  a  problem  here  implementation  error 
ý  Temporary  Feedback  message,  Style  Error  Messages 
17 
E 
1  h,  re  is  a  problem  here  style  error 
4 
,I1;,  11  ý  ..  Iý,,  ý,  ýti:  ý-r!  ý,  11  A  ion  Let's  seethe  following  section 
Reco,  d  1  L!  J  PI  j  mairean  L  UIJJ 
Footer 
Ending  Phrase 
All  the  best 
Marker's  rOM 
Pheet,  .  .....  p"", 
Figure  EA  I  'Create  feedback  report  (positive  feedback/  design  error/implementation  error/style 
error  /  positive  feedback)' 
Choice  for  possible 
'Positive  Feedback' 
Appendix  E  Fl-  I  () Figure  E.  12  'Create  feedback  report  (positive  feedback/  design  error/  positive  feedback/ 
implementation  error/  positive  feedback/style  error/  positive  f'eedl)ack)' 
Appendix  F  FAI 
11.  Assume  that  the  left  most  lower  template  i's  pressed,  the  report  template  will  be 
generated  according  to  Figure  E.  12.  You  can  order  the  sequence  of  error  messages 
with  regard  to  the  error  type  (Des  ign/Implementation/S  tyle)  according  to  your  need. 
Then  go  to  14. 12.  Assume  that  the  middle  lower  template  is  pressed,  the  report  template  will  be 
generated  according  to  Figure  E.  13.  You  can  order  the  sequence  oferror  messages 
with  regard  to  the  error  type  (Design/Implemcntation/Style)  according  to  your  need. 
Then  go  to  14. 
Generate  final  report  Qossary  Lxit  ---  -  --  I 
003 
_8 
472  11  05 
Marker's  name  Pheebe  Simpson  Dele:  21/11/05  Assignment  No  01  Course  FlIorriputing  Cli  'Yeafi 
Beginninglohrese  [ýejlc  Student'snarme  John\Walkef  - 
FfAwx,  1Wdwki?  esxe-s 
Change  order  in  report  Temporary  Feedback  message:  Design  Error  Messages 
1  st  order 
.... 
................ 
:  There  is  a  problem  here  designerror 
implementation  2nd  order 
; 
warningl  variable  X  in  predicate  solve/  IT 
here  are  3  errors  like  this, 
................................ 
"le 
3rd  order  Ti,  efe  is  a  problem  here  designeiior 
ý,  jinmgl  inpredicatelinal/O 
Terrporary  Feedback  message:  limplemeritation  Error  Messages 
11-e  is  a  problem  here  implementationeirof 
ý,  ýxningl  in  predicate  solve/3 
T  here  is  a  problem  here  - 
'a,  ningt  in  predicate  iun/3 
7  There  are  5  errors  like  this 
'emporary  Feedback  message:  Style  Error  Massages 
1  -apfoblemhere,  -,  1r4-r,  r 
I  ele  ale  i, 
hip  1JR; 
Ending  Phrale 
Figure  E.  13  'Create  feedback  report  (design  error/i  mplernen  tat  ion  error/style  error)' 
Appendix  F  1-.  -12 13.  Assume  that  the  right  most  lower  template  is  pressed,  the  report  template  will  be 
generated  according  to  Figure  E.  14.  Then  go  to  14. 
.  2lossary  txit  Generate  tinal  report  C 
Afedder 
--  --  -  -- 
'ýO  0404021 
--- 
I105 
Marker's  name  !  Pheýhe  Simpson  Dede 
121  /11  /05  Assignment  No.  '01  COWS&  Computing  class  i',  ',,,  j 
Begrnng  phrase  jHejjý  Student'snarne  JohnWalker- 
might  rate  to  know  this  is  bad  scriptisolLd  ion.  Let's  seethe  following  section, 
Acid 
Update 
Ending  Phrase  ý11  the  best 
Marker-s  name  [PheebeS-imp-son- 
Figure  E.  14  'Create  feedback  report  (positive  feedback)' 
Choice  for  possible 
'Positive  Feedback' 
F-13 14.  When  you  have  finished  organising  the  feedback  report  in  'Create  feedback  report' 
window,  you  will  be  asked  to  click  'Generate  final  report'  menu  to  generate  a  draft 
of  final  report  according  to  Figure  E.  15. 
CIO,,,  114828 
21/11/05 
Marker's  name  Pheebe  Simpson 
Clas-,  Yearl  Course:  Computing  Assignment  No.  01 
Hello  John  Walker 
.......................................................................................... 
might  care  to  know  this  is  bad  ý,  -tiptýsoluhnn  Let'-  rep  the  tolluv.  ýirg  seoirin 
There  is  a  problem  here  -  design  error 
warning!  variable  X  in  predicate  solve/3 
T  here  are  3  errors  like  this. 
.........................................  -1  ...  -  --- 
There  is  a  problem  here  -  design  error 
warning!  in  predicate  final/O 
...................................................... 
There  is  a  problem  here  -  implementation  error 
warning!  in  predicate  solve/3 
....................................... 
There  is  a  problem  here  -  implementation  error 
warning!  in  predicate  run/3 
There  are  5  errors  like  this 
......................  ............................... 
There  is  a  problem  here  -  implementation  errIDT 
wafrangi  in  predicate  solve/3 
.......................................  .  .. 
There  is  a  problem  here  -  style  error 
warning!  in  predicate  run/3 
There  ate  5  errors  like  this, 
All  the  best 
Pheebe  S  imp,  or, 
Figure  E.  15  feedhack  report  forin' 
15.13y  now,  you  wi  II  be  asked  to  se  I  cc  t  another  two  student's  1-i  I  cs:  4  120330  102.1)1' 
and  '4120380102.  pl',  and  fol  low  the  instruction  from  I  to  14.1  I'vou  need  to  add 
error  messages,  you  can  do  so. 
E-  14 16.  To  see  your  progress  in  giving  feedback  according  to  the  measurcmcnt  ot'various 
quality  of  feedback  from  the  system,  you  can  view  the  menu  Item:  'View',  'SkIll 
Meter'  as  shown  in  Figure  E.  16. 
Skill  A*ter 
Individual  Feedback  15% 
Import  ant,,  Specific  Feedback 
Positive  Feedback  10% 
Detailed)flaboratiue  Feedback 
Q1 
50% 
Feedback  Loop  20% 
Asking  Ouestion 
Skill  meter  explanation 
Good,  you  are  going  to  progress  in  giving  'individual  feedback' 
Your  skill  meter  hasn't  increased,  try  to  check  your  performance  in  giving  'irriportantfspecific  feedback' 
Good,  you  are  going  to  progress  in  giving  'positive  feedback' 
Good,  you  are  going  to  progress  in  giving  'detailed/elaborative  feedback' 
Good,  you  are  going  to  progress  in  giving  'feedback  loop' 
Your  skill  meter  hasn't  increased,  try  to  check  your  perf  ormance  in  giving  'asking  que-slion' 
Figure  E.  16  'Skill  meter' 
E.  2  Semi-structure  interview  sheet 
I)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to  understand  using 
'Favouritc  wording'  as  shown  in  Figure  F.  1'.  1 
Do  you  think  what  will  happen  ifyou  double  click  the  selected  list  item'? 
(Ifthc  user  look  puzzle  or  surprise  then  ask4  Do  you  think  what  were  you  expecting  to  happened'?  ) 
(Ifthe  user  receives  unessage(dialogue)  from  tbe  systeill  then  ask  4  Do  you  think  what  IS  file  system 
trying  to  tell  You  with  this  "Icssagc") 
Do  you  think  what  is  the  information  or  part  oftlic  screen  telling  you'? 
Do  you  think  wily  the  system  done  that'? 
2)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to  undcrsiand  using  'Manage 
data'  as  shown  in  Figure  E.  2'? 
Do  you  think  what  will  happen  if'you  change  the  detail  of'  the  selected  list  item'? 
(if  the  user  look  puzzle  or  surprise  then  ask4  Do  you  think  what  were  you  expccting  to  happeocd-)) 
(if  the  user  rccci%,  cs  message(dialogue)  f'rom  the  ,  NsIcul  111c,  ask  41  )o  you  think  what  is  (lie  sys(en, 
trying  to  tell  You  with  this  111c"siTIO) 
Do  you  think  what  is  the  information  or  part  ofthe  screen  wiling  you'? 
Do  you  think  why  the  systern  done  that'.  ' 
F-15 3)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to  understand  using  'Main 
interface  of  McFeSPA'  as  shown  in  Figure  E.  3? 
Do  you  think  what  will  happen  if  you  double  click  the  selected  list  item  on  the  lower  left  handside? 
(If  the  user  look  puzzle  or  surprise  then  ask4  Do  you  think  what  were  you  expecting  to  happened?  ) 
(If  the  user  receives  mess  a  ge(dialogu  e)  from  the  system  then  ask  4  Do  you  think  what  is  the  system 
trying  to  tell  you  with  this  message?  ) 
Do  you  think  what  is  the  information  or  part  of  the  screen  telling  you? 
Do  you  think  why  the  system  done  that? 
4)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to  understand  using  'Choice 
for  one  error'  as  shown  in  Figure  EA? 
Do  you  think  what  will  happen  if  you  select  any  choice  provided  by  the  system? 
(If  the  user  look  puzzle  or  surprise  then  ask4  Do  you  think  what  were  you  expecting  to  happened?  ) 
(If  the  user  receives  mess  age(dialogue)  from  the  system  then  ask  4  Do  you  think  what  is  the  system 
trying  to  tell  you  with  this  message?  ) 
Do  you  think  what  is  the  information  or  part  of  the  screen  telling  you? 
Do  you  think  why  the  system  done  that? 
5)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to  understand  using  'Choice 
for  more  error'  as  shown  in  Figure  E.  5? 
Do  you  think  what  will  happen  if  you  select  any  choice  provided  by  the  system? 
(if  the  user  look  puzzle  or  surprise  then  ask4  Do  you  think  what  were  you  expecting  to  happened?  ) 
(If  the  user  receives  message(dialogue)  from  the  system  then  ask  4  Do  you  think  what  is  the  system 
trying  to  tell  you  with  this  message?  ) 
Do  you  think  what  is  the  information  or  part  of  the  screen  telling  you? 
Do  you  think  why  the  system  done  that? 
6)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to  understand  using  'Add 
extra  sentence  after  error  messages'  as  shown  in  Figure  E.  6? 
Do  you  think  what  will  happen  if  you  select  any  choice  provided  by  the  system? 
(if  the  user  look  puzzle  or  surprise  then  ask4  Do  you  think  what  were  you  expecting  to  happened?  ) 
(If  the  user  receives  message(dialogue)  from  the  system  then  ask  4  Do  you  think  what  is  the  system 
trying  to  tell  you  with  this  message?  ) 
Do  you  think  what  is  the  information  or  part  of  the  screen  telling  you? 
Do  you  think  why  the  system  done  that? 
7)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to  understand  using  'Add 
extra  design  error'  as  shown  in  Figure  E.  7? 
Do  you  think  what  will  happen  if  you  click  the  middle  arrow  provided  by  the  system? 
(if  the  user  look  puzzle  or  surprise  then  ask4  Do  you  think  what  were  you  expecting  to  happened?  ) 
(if  the  user  receives  message(dialogue)  from  the  system  then  ask  4  Do  you  think  what  is  the  system 
trying  to  tell  you  with  this  message?  ) 
Do  you  think  what  is  the  information  or  part  of  the  screen  telling  you? 
Do  you  think  why  the  system  done  that? 
Xp--pendixE  E-16 8)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to  understand  using 
'Feedback  Template'  as  shown  in  Figure  E.  8? 
Do  you  think  what  will  happen  if  you  select  any  choice  button  provided  by  the  system? 
(If  the  user  look  puzzle  or  surprise  then  ask4  Do  you  think  what  were  you  expecting  to  happened?  ) 
(If  the  user  receives  mess  age(di  alogu  e)  from  the  system  then  ask  4  Do  you  think  what  is  the  system 
trying  to  tell  you  with  this  message?  ) 
Do  you  think  what  is  the  information  or  part  of  the  screen  telling  you? 
Do  you  think  why  the  system  done  that? 
9)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to  understand  using  'Create 
feedback  report'  as  shown  in  Figure  E.  9-E.  14? 
Do  you  think  what  will  happen  if  you  click  'Generate  final  report'  list  item? 
(If  the  user  look  puzzle  or  surprise  then  ask-*  Do  you  think  what  were  you  expecting  to  happened?  ) 
(If  the  user  receives  message(dialogue)  from  the  system  then  ask  4  Do  you  think  what  is  the  system 
trying  to  tell  you  with  this  message?  ) 
Do  you  think  what  is  the  information  or  part  of  the  screen  telling  you? 
Do  you  think  why  the  system  done  that? 
10)  On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was  it  to  understand  using  'Draft 
feedback  report  form'  as  shown  in  Figure  E.  15? 
(if  the  user  look  puzzle  or  surprise  then  ask4  Do  you  think  what  were  you  expecting  to  happened?  ) 
(If  the  user  receives  message(dialogue)  from  the  system  then  ask  4  Do  you  think  what  is  the  system 
trying  to  tell  you  with  this  message?  ) 
Do  you  think  what  is  the  information  or  part  of  the  screen  telling  you? 
Do  you  think  why  the  system  done  that? 
E.  3  System  checklist  questionnaire 
Heuristic  Evaluation  -A  System  Checklist 
Please  tick  only  one  for  each  item  and  specify  the  reasons 
I  found  the  interface  easy  to  use. 
[]  strongly  agree  agree  not  sure  disagree  E]  strongly  disagree 
Comments: 
2.1  found  it  was  very  easy  to  select/manage  the  choice  of  feedback  message,  weakness  message  or 
positive  feedback. 
E3  strongly  agree  M  agree  not  sure  disagree  F1  strongly  disagree 
Comments: 
3.1  found  it  was  very  easy  to  manage  the  feedback  message  by  edit/add/dclcte. 
E]  strongly  agree  El  agree  El  not  sure  disagree  strongly  disagree 
Comments: 
4.1  found  it  was  very  easy  to  organize  the  feedback  report. 
E3strongly  agree  E]  agree  E3  not  sure  E3  disagree  El  strongly  di Comments: 
5.1  found  it  was  very  easy  to  edit  the  fccdback  report. 
Ej  strongly  agree  E]  agree  El  not  sure  disagree  E]  strongly  disagree 
Comments: 
6.1  found  it  was  very  easy  to  generate  the  feedback  report. 
E]  strongly  agree  []  agree  E]  not  sure  E]  disagree  strongly  disagree 
Comments: 
7.1  found  it  was  very  easy  to  customize  McFeSPA 
[]  strongly  agree  E]  agree  Ej  not  sure  E]  disagree  strongly  disagree 
Comments: 
8.1  found  it  was  easy  to  read  characters  on  the  screen. 
E]  strongly  agree  []  agree  [I  not  sure  C]  disagree  strongly  disagree 
Reason: 
9.  Organisation  of  information  is  very  clear. 
[]  strongly  agree  [:  ]  agree  []  not  sure  disagree  strongly  disagree 
Reason: 
10.  Sequence  of  screens  is  very  clear. 
[:  ]  strongly  agree  C3  agree  E3not  sure  disagree  strongly  disagree 
Reason: 
1.  Use  of  terms  throughout  system  is  consistent. 
[:  ]  strongly  agree  Ej  agree  ED  not  sure  disagree  strongly  disagree 
Reason: 
12,  Terminology  always  related  to  task. 
[]  strongly  agree  []  agree  not  sure  disagree  strongly  disagree 
Reason: 
13.  Position  of  messages  on  screen  is  consistent. 
(-]  strongly  agree  []  agree  []  not  sure  disagree  strongly  disagree 
Reason: 
14.  Error  messages  are  helpful. 
[:  )  strongly  agree  0  agree  not  sure  C3  disagree  ED  strongly  disagree 
Reason: 
15.  McFeSPA  always  informs  about  its  progress 
[]  strongly  agree  agree  not  sure  E3disagree  strongly  disagree 
Reason: 
16.  Prompts  for  input  is  clear 
[D  strongly  agree  agree  not  sure  disagree  strongly  disagree 
Reason: 
17.  overall,  I  found  it  was  simple  to  use  McFcSPA. 
E]  strongly  agree  agree  not  sure  disagree  strongly  disagree 
Reason: 
Appendix  E  E-18 EA  Observation  sheet 
1.  How  does  the  user  add/update/delete  data  in  'Favourite  Wording'/  'Favourite 
ContentV  'Report  Template'  menu  from  customise  menu? 
2.  How  does  the  user  provide  feedback  message  if  there  is  no  student's  error  analysed 
by  the  system? 
3.  How  does  the  user  provide  extra  sentences  after  selecting  choice  for  error 
messages? 
4.  How  does  the  user  select  a  choice  for  one  error  (of  the  same  error  type)  found? 
5.  How  does  the  user  select  a  choice  for  more  errors  (of  the  same  error  type)  found? 
6.  How  does  the  user  generate  feedback  report  from  'create  feedback  report'  window 
to  be  a  final  report? 
7.  How  does  the  user  select  feedback  template? 
Appendix  E  E-19 APPENDIX  F:  TRIANGULATION  DATA  FROM  USABILITY  EVALUATION  WITH 
MCFESPA  .............................................................................................................................................. 
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F-12 Appendix  F:  Triangulation  data  from  usability  evaluation 
with  McFeSPA 
This  appendix  contains  significant  conversation  between  the  developer  and  all 
evaluators,  the  summaries  of  evaluators'  actions  represented  as  tables,  and  algorithm  of 
increasing  the  skill  meter. 
F.  1  Conversation 
Comment  on  the  Customisation:  'Favouritc  wording'  interface 
Conversation#  I 
EVI  "That  is  very  easy.  I'm  quite  happy  with  this  predicate  &  variable" 
Comment  on  the  Custormsation:  'ManageData'  interface 
Conversation#2 
EVI  said  "Oh!  I  seem  that  I  have  lost  one  of  them,  not  update  the  word"; 
EVI  pressed  the  'Update'  button  without  selecting  any  list  item; 
Experimenter:  "Actually,  the  'Update'  button  will  update  the  selected  list"; 
EVi:  "OK,  that  is  not  clear  because  I  thought  it  updated  to  my  list  not  adding  to  my 
list"; 
Experimenter's  comment:  EVI  made  an  error  because  EVI  pressed  the  update  button 
after  changing  a  new  word  without  selecting  the  list  item  that  EVI  need  to  update; 
Experimenter:  "You  can  see  the  message  in  this  button  on  the  'Update'  button";  EV  I:  "I 
still  think  that  might  update  on  my  list  that  I  would  select  at  that  time") 
Don't  understand  the  help  level  I 
Conversation#3 
EV,:  "I  don't  understand  what  does  it  mean?  something  in  you  selection  doesn't  work 
I-or  you,  because  this  may  not  be  the  feedback  to  give.  I'm  not  sure  which  you  help  me 
the  best  1ecdback  to  give" 
M:  "I  don't  understand  why  it  doesn't  work  flor  me.  I  don't  understand  that  phrase.  It 
doesn't  work  for  me.  " 
Experimenter's  comment:  the  EVI  still  comment  oil  the  help  from  the  system  while 
accepting  the  help 
M:  "OK,  the  system  giving  me  some  idea  how  can  I  provide  the  best  feedback  and 
not  explain  how  all  different  idea,  not  clear  always" 
Comment  on  the  'Choice  for  More  errors'  interface 
Conversation#4 
EVi:  "The  interface  is not  clear  that  I  can  add  my  own  inflonnation  in  there" 
Experimenter:  "You  can  add/savc  this  information  in  the  list  ofcrror  message  beyond 
the  system.  " 
M:  "But  I  don't  have  to  because  I  want  to  put  on  iril'ormation  for  a  particular  student. 
Can  I  put  on  other  information  in  this  that  I  don't  want  to  savc?  " 
Experimenter:  "Yes,  you  can.  " 
EVi:  "OK,  the  problem  is  I  don't  know  in  my  solution  where  the  errors  are.  When  I 
want  to  look  the  error  and  I  want  to  say  something  specific. 
Convcrsation#5 
Appendix  F  F-  I EVI:  "When  I  click  'Yes'  and  what  I  am  expecting  to  see,  it  is  the  'student  profile'  and 
what  am  I  guess  is  something  to  do  with  the  sentence  and  when  I  tried  to  access  the 
student's  profile  then  I  have  to  try  to  find  the  student" 
Comment  on  the  'Main  interface',  the  satisfaction  scale  =4 
Conversation#  6 
EVI:  "because  I  don't  know  can  I  type  in  there  (Design/Implementation/Style  pane  and 
I  can't  see  what  problems  are  but  when  I  went  to  add  any  thing  extra.  It  is  difficult  for 
me  because  I  don't  know  in  the  solution  where  the  problem  has  been  lound.  OK.  - 
Comment  on  the  'Choices  for  More  errors'  interface 
Conversation#  7 
EVI:  "I  know  when  I  go  click  on  'None'  I'm  going  to  get  trouble  as  well" 
Conversation#  8 
EVI:  "I'm  a  bit  surprise  two  options  here  'indicate  the  error  line  number'  and  'Include 
an  example'  I  can't  understand  why  you  need  to  repeat  this  to  every  option  because  you 
will  waste  some  spaces.  I  don't  understand  why  this  include  an  example"  and  this 
'include  an  example  at  the  end'.  It's  not  clear  to  me.  " 
Experimenter's  comment:  'include  an  example'  is  the  option  for  providing  an  example 
for  the  error  message  only  once  and  'include  an  example  at  the  end'  is  the  option  f-or 
providing  one  at  the  end  of  the  all  error  messages,  not  after  of  each  error  messages. 
Comment  on  the  'Create  Feedback  Report'  interface,  satisfaction  scale  =3 
Conversation#9 
EVI:  "I  think  this  interface  here  is  quite  poor  because  Ws  giving  me  some  feedback. 
Yes,  it's  helpful.  It's  helping  me  but  I  have  to  keep  on  pressing  'Ok'.  It's  very 
frustrating.  " 
Conversation#10 
EVi:  "I  have  ever  checked  the  feedback  report  before  and  now  I  don't  want  to  check  it 
again.  I  want  to  generate  the  report  so  I  press  'No'  but  I  can't  see  where  tile  report  is. 
So  the  problem  is  I  press  'No',  nothing  happened.  So  I  need  to  know  that  what  happen 
when  I  press  that  'No'.  I  don't  know  actually  when  the  report  goes  to  the  student/  eniall 
to  student.  " 
Conversation#  II 
Experimenter:  "On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  casy,  how  casy  was 
it  to  understand  using  'Create  Feedback  Report'  intcrfacc". 
EW  "This  interface  is  very  confusing  so  I  call  give  it  three  because  tile  way  I  call 
change  'Positive  feedback'  very  dificrent  froin  the  way  I  can  change  tile  other  thing" 
Conversation#  12 
EW  "'Exit'  means  to  me,  I'm  leaving  the  whole  program- 
Comment  on  the  'Draft  feedback  report'  interface 
Conversation#  13 
EW  "because  it  didn't  change  my  name.  Not  very  easy  bccMISC  I  CMI't  "CC  tile  bUttOn 
(close)" 
Conversation#  14 
EW  "I  expect  to  turn  offthc  interface  with  the  cross  button  oil  tile  top" 
CollInIcilt  on  the  'Add  Fxtra  Design',  satisfaction  scýjjc  3 
Conversation#  15 
Appendix  F  F-2 EVI:  I  don't  know  what  is  the  different  between  the  left  hand  side  and  the  right  hand 
side.  " 
Comment  on  the  'Skill  meter'  interface 
Conversation#  16 
EVI:  "I  don't  understand.  It  said  65%  but  I  am  not  sure  65%  of  what,  Is  that  65%  ofall 
opportunities  that  I  have  to  give  feedback  or  65%  of  the  feedback  I  gave,  with 
individual  feedback  I  gave.  Not  easy  to  work  with" 
Comment  on  whole  system  for  using  2  nd  time  to  mark  the  2  nd  script 
Conversation  #  17 
Fxperlimentcr:  On  the  scale  of  I  to  7,  where  I  Is  difficult  and  7  is  easy,  how  easy  was  It 
to  understand  using  the  system  while  you  uses  the  system  2nd  ti  me  to  mark  the  2nd 
script.  This  is  the  2nd  time  you  arc  using  the  system. 
EV  1:  "Oh!  Much  easier  because  you  explain  to  me  at  the  I  st  time  rather  than  what  I 
didn't  understand.  I  think  if  I  come  to  this  without  you  to  explain  it,  it  would  take  a  lot 
longer  to  learn  it  and  because  it's  easier  in  the  2nd  time  rather  than  the  I  st  time.  The 
2nd  time  I  gave  5.  The  I  st  time  I  gave  3.1  don't  have  any  thing  to  worry  about  to 
compare  with  the  I  st  time. 
Final  comment 
Conversation  #  18 
EVI:  "Well,  the  important  thing  about  this  is  that  it  is  a  very  good  and  very  useful 
system,  a  lot  of  work  to  program  it,  which  is  really  good.  The  problems  are  small  things 
that  give  a  negative  impression  when  using  the  system,  they  arc  not  big  things.  There  is 
small  thing  that  is  difficult  to  use,  i.  e.  don't  having  the  cross  button  at  tile  top  oftlic 
window  to  close,  go  to  the  different  record  of  each  student's  instead  ofscrolling,  going 
to  the  dift'crent  record  of  positive  feedback  instead  of'scrolling,  the  conl*using  between 
add  and  update  button.  So  it  is  small  interface  tiling  that  make  it  is  difficult  to  use.  In 
term  ofit's  big  ovcrall  scheme,  casicr  to  use  than  having  my  teedback  oil  tills.  So  I  have 
been  quite  critical  because  I  am  critical  a  small  tiling  that  made  me  frustrating  but  I 
think  the  small  tiling  which  is  the  simple  thing  to  be  fixed  but  the  important  tiling  that  is 
further  coming.  The  whole  system  as  a  whole  will  be  a  lot  easier  to  use". 
Comment  on  the'ManagcData'  interface 
Conversation#  19 
f'V,:  ...  Move',  'Add',  'Update',  and  '(1car'  button  to  the  lcl't  hand  side  and  ('lose' 
button  to  the  right  hand  side.  The  'Delete'  button  worked  on  the  list  not  the  text  box  so 
you  should  move  it  under  the  list  box". 
Conversation#20 
FV,:  "It's  not  difficult  to  use.  May  be  a  bit  confusing  you  can  add.  I  understand  that 
you  can  add  something  here  but  you  also  using  the  something  with  modify  one" 
(-,  omment  on  tile  'Favourite  Wording'  inici-facc 
Conversation#21 
EV2:  "I  understand  the  'Initial  statement'  and  'Warning  statement'  but  'Predicate'  I 
don't  actually  know  what  does  it  mean...  You  should  put  the  cxampIc  ol'using  cach 
word...  'Between'  what,  lictwcen'  should  be  'Between  line',  and  'And'  be  'And  line"' 
Comment  on  the  'open  student'  solution  file'  window  in  the  'Milln,  interface 
Appcndix  F  F-3 Conversation#22 
EV2:  "I  don't  know  the  name  mean  something  but  you  should  think  about  using 
different  name.  It's  very  difficult  to  look  at  the  student's  file.  I  have  to  look  at  digit  by 
digit  unless  you  not  put  the  number,  just  put  the  name  or  something  I  can  memorisc 
immediately,  put  the  name  of  the  student,  for  example.  " 
Experiment:  "Student's  name  here  mostly,  they  have  same  name,  same  surname.  " 
EV2:  Laugh,  "I  know  what  you  mean  but  it's  difficult  to  spot  which  file  that  I  have  to 
open 
Comment  on  'Analysed  student's  solution'  pane  in  the  'Main'  interface  &  'Choices  for 
more  errors'  interface 
Conversation#23 
EV,:  "Can  I  redo  it  again?  " 
Experiment:  "Yes,  go  on" 
EV-,:  "No,  I  made  a  mistake.  I  just  want  to  do  it.  I  just  want  to  close  the  window  to 
make  a  choice.  " 
Experiment:  "I  have  ever  made  it  but  it  is  very  complicated  then  I  am  going  to  update  in 
the  next  version.  " 
Conversation#24 
EV2:  "You  have  to  make  sure  that  if  I  don't  want  to  continue.  I  want  to  cancel.  You 
should  provide  any  cancel  button.  I  can  close  it  down  without  making  tile  selection. 
Now  I  am  stuck.  I  have  to  make  a  selection.  " 
EV-,:  "OK,  I  understand  what  it  happen" 
Comment  on  the  'Show  student's  solution'  pane  in  the  'Main'  interface 
Conversation#25 
EV2:  "I  would  try  to  put  the  number  at  the  beginning  because  my  I*cclliig  line  number 
on  the  left  not  the  right.  If  you  think  about  familiarity,  most  people  look  Ilor  the  line 
number  on  the  left  so  try  to  think  about  that" 
Comment  on  the  'Student's  profile'  menu  item  in  'Choices  for  one  error'  interface 
Conversation#26 
EV,:  "There  is  something  a  bit  strange  here" 
Experimenter:  "I  should  not  offer  that" 
EV2:  "Oh!  You  should  not  ofIcr  becaLISC  I  do  not  suppose  to  look  at  it  now,  right.  Ok. 
No  problem- 
Comment  on  the  pop-Lip  message  ol'i  lelp  level  I 
Conversation#27 
EV2:  I  still  don't  understand  why  something  Is  not  working  flor  me,  why  tile  system  is 
telling  me  that.  You  may  give  me  more  Information.  - 
Experimenter:  "To  encourage  you  to  give  quality  feedback- 
EV2:  "Why?  " 
Experimenter:  "When  you  try  to  do  the  process,  it  will  gradually  help  you  provide  the 
answer  to  you" 
Conversation#28 
EV2:  "The  system  not  let  me  choose  the  option.  Wily  something  ill  you  selection 
doesn't  work  for  me.  Wily  that'?  " 
Fý,  xpcrimcnter:  "Because  you  arc  ill  tile  scaffolding  mode.  Thus  the  system  will  help  you 
to  select  tile  appropriate  option" 
Appendix  F  FA EV2:  "You  should  say  something  positively  e.  g.  Yeah,  Ok,  but  you  should  do  better 
than  that.  " 
EV,:  "Don't  say  something  in  you  selection  doesn't  work  for  you" 
Comment  on  the  'Student's  profile'  interface 
Conversation#29 
EV,:  "You  should  have  this  for  me  one  student  in  particular  so  in  that  case  when  I  open 
the  student's  profile.  I  should  expect  that  student  in  particular  already  selected.  " 
Comment  on  the  defaulted  option  in  the  'Choices  for  more  errors'  interface 
Conversation#30 
EV2:  "I  select  this  one  while  I  know  it  doesn't  work  but  I'm  pretending.  I  want  to  see 
why. 
Comment  on  English  used  in  'Choices  for  more  errors'  interface 
Conversation#31 
EV2:  "You  need  to  be  careful  in  using  English.  Get  sorneone  to  work  with  you  e.  g.  Yes 
Oust)  once,  Yes  (Always)  I  don't  understand  what  does  it  mean?  between  two  options 
here. 
Change  the  title  of  'Add  extra  sentence  after  error  message'  interface 
Conversation#32 
'story  so,  the  title  EV2:  "The  sentence  you  arc  going  to  add  arc  about  the  learncr's  hi 
should  be  taking  into  account  the  Icamer's  history,  something  like  that.  " 
Delete  'Refresh'  button  from  'Add  extra  design'  interface 
Conversation#33 
EV2ý  "What  is  the  refresh'? 
Experimenter:  "it  is  going  to  the  I`  record.  " 
EV, 
-: 
"I  know  in  the  database  but  tile  people  who  don't  know  tile  database  may  not 
know  this.  They  don't  know  how  different  between  'Update'  and  'Refresh'.  I'm  not 
sure  'Refresh'  is  useful  in  this  stage  but  'Refresh'  may  be  not  need  it.  OK,  that's  fine. 
Experimenter:  "Oil  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was 
it  to  understand  using  'Add  extra  design'  intcrfacc". 
EV-,:  -6- 
Commented  on  'Say  nothing'  option  in  'Choices  flor  one/more  errors'  interfacc 
Convcrsation#34 
EV2:  "Missing  indentation"  is  not  important  thus  the  system  should  allow  the  user  to 
choose  the  'Say  nothing'  option.  " 
Fxpcrimenter:  "We  have  designed  this  and  allow  the  user  to  select  any  options 
throughout  the  system  in  the  case  of'scafTold-off  j'j'tllC  User  doesn't  want  to  select  some 
options  several  times.  11 
'Include  an  example'  checkbox  in  'Choices  flor  onc/more  crrors'  intcrf  11cc 
Conversation#35 
EV-,:  "The  example  that  you  put  here  is not  clear  at  all  because  it's  very  low  wily  tile 
example,  the  example  ol'what.  This  is  the  whole  program,  doesn't  show  any  thing.  " 
Experimenter:  "The  example  of'the  right  answer  of*  this  solution" 
EV2:  -Yes,  but  you  put  the  whole  solution,  you  put  every  thing  so  what  you  call  licre 
Appendix  F  F-5 that  is  not  an  example,  of  the  right  answer.  If  you  say  here  'put  the  solution  ofthe  right 
answer,  not  for  the  whole  program" 
Change  'Exit'  menu  item  to  'Close'  menu  itcm 
Conversation#36 
EV,:  "You  have  to  change  this  because  exit  means  exit  the  whole  prograrn,  not  close 
this  window" 
Update  viewing  'Temporary  of  feedback  messages'  pane  in  Create  feedback  report 
interface. 
Conversation#37 
EV,:  "You  have  to  sort  out  this  problem.  You  need  to  change  this  interface.  You  need 
to  put  the  window  here  as  read-only.  You  should  not  have  this  message.  It's  not  good. 
It's  confusing.  You  should  program  to  prevent  edition  here  as  disable  or  read-only,  not 
allow  edit,  avoid  that  message.  This  message  is  useless;  very  distracting.  If  you  don't 
want  people  to  edit  here,  then  disable  edition" 
Comment  on  the  message  Pop-up  "Good,  you  are  going  to  progress  in 
Conversation#38 
EV-,:  "You  need  to  change  the  language  used  e.  g.  'You  have  made  progress  on  giving 
'positive  feedback'  instead  of  'Good  you  are  going  to  process  in  giving  'positive 
tbedback  "' 
EV--,:  "I  see  the  I"  one.  It's  fine.  Put  only  the  single  one,  put  all  together  in  a  single 
interface  because  it's  shutdown  the  process.  You  can't  do  any  thing  until  You  click  on. 
That  is  very  difficult" 
Commented  on  from  'Create  feedback  report'  interface  to  'Draft  feedback  report' 
interface 
Conversation#39 
f-,  V,:  "Where  is  the  report'? 
FIxperimenter:  "The  report  in  the  filc.  - 
EV-,:  "Yeah,  the  report.  OK,  Can  I  print  if?  " 
Experimenter:  "In  this  version,  frorn  the  design,  you  can  send  cinail  to  the  student. 
EV-,:  "I'm  not  sure  what  I  should  do  about  this  interface- 
Comment  on  the  'Create  I'cedback  report'  interface 
Conversation#40 
Experimenter:  "I  low  about  this  ljjtCj-faCC'.  )- 
EV2:  "That  is  complex.  It  is very  change  interface,  very  overload.  " 
Temporary  feedback  message  in  'Create  1'ecdback  report'  inicri'acc 
Conversation#41 
EV,:  "I  know  it  is very  difficult  to  charge  it  but  you  have  to  find  a  way.  I  laving  a  whole 
text  here  may  be  not  a  good  thing  because  it  takes  space.  What  you  should  have  a 
button  to  preview  small  winclow,  not  all  report.  " 
Change  ordcr  III  rcport  In  Treate  feedback  i-cport'  interface 
Conversation#42 
M:  "You  should  protect  that  possibility  The  systcIll  should  adapt  It  automatically  it' 
the  user  chooses  the  duplicate  onc- 
Appendix  F  F-6 Comment  on  the  'Skill  meter'  interface 
Conversation#43 
EV2:  "30%,  of  individual  feedback  what.  I  don't  understand  what  this  problem  is'?  " 
Experimenter:  -30%  ofall  individual  feedback" 
EV-):  "Why  30%  is'?  What  is  the  percentage'?  I  don't  know  what  the  30%  mean.  I  low 
the  learner  get  to  100%.  The  importance  is  the  meaning  of  this/30%.  You  have  to  work 
with  someone.  You  have  to  ask  someone.  Give  the  explanation  and  provide  the  key 
value" 
Don't  understand  the  iricaning  ofword  in  'Favouritc  wording'  interface 
Conversation#44 
EV-,  "I  don't  know  exactly  what  the  meaning  of  this  is'? 
EV3  "The  initial  statement  is  negative.  have  'problem'  word" 
Comment  on  the  'ManageData'  interface 
Conversation#45 
Experimenter:  "On  the  scale  of'  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was 
it  to  understand  using  'ManagcData'  interface". 
EV3:  "Oh!  That's  very  easy". 
Can't  see  the  'student  profile'  menu  item 
Conversation#46 
Experimenter  suggested  the  'student  profile'  menu 
compare  the  previous  error  with  the  current  error. 
to  I"V3  and  suggested  EV3  to 
EW  "OK!  It's  here.  I  didn't  realize  it" 
Comment  on  the  'Ternporary  feedback  message'  in  'Create  feedback  report'  interl'acc 
Conversation#47 
IIN3ý  "Wily  don't  you  put  a  single  window  with  all  togctlici-  so  that  I  call  see  the 
repo 
Fxpcrimcnter:  "All  right,  thank  you  very  much.  " 
Comment  oil  the  'Create  Feedback  Report'  interl  acc 
Conversation#48 
INI:  "I  didn't  know  this,  not  clear" 
Fxperimcnter:  "Oil!  This  is  the  beginning  phrase...  The  SyStCIIl  1110W  the  User  to 
customisc" 
F,  VI:  "The  meaning  is  not  clear  because  I  don't  know  the  beginning  phrase  can  include 
the  learner's  name.  I  don't  know  can  I  put  the  whole  beginning  phrase  with  student's 
name  'I  fello  John  I 
. 
just  A  Icilo... 
Comment  on  dic  message  Pop-up  "Good,  you  arc  going  to  progrcss  in 
Conversation#49 
I.  V;:  "Too  many  mcssages,  gct  annoying  nic" 
Misunderstood  the  message  pop-Lip  "Double  check....  "  in  the  'Create  feedhack  report' 
interface 
Conversation#50 
[.  'V,  I:  "What  they  came  to  my  mind.  I  didn't  check  the  student's  history  ZICCOL111t.  " 
Appcndix  F  F-7 Experimenter:  "Oh!  You'd  like  to  check  student's  account  here" 
EV3:  "I  don't  know  the  explanation  of  this" 
Experimenter:  "I'd  like  to  inform  the  user  to  check  the  report  bel'ore  generating  the 
final  report.  "" 
EV3:  "OK". 
Comment  on  the  'Feedback  Template'  interlace 
Conversation#51 
Experimenter:  "I  low  about  using  this  intcrface?  " 
EV3:  "This  is  very  easy  to  understand  but  it's  difficult  at  first  when  I  select  the  button" 
Comment  on  the  'Skill  meter'  interface  (after  view  the  'skill  meter'  interface) 
Conversation#52 
EV3:  "Too  many  repetition  of  this  thing" 
Comment  on  using  whole  system  in  the  2""  time  to  mark  the  2""  script 
Conversation#53 
Experimenter:  "On  the  scale  of  I  to  7,  where  I  is  difficult  and  7  is  easy,  how  easy  was 
it  to  understand  using  the  system  while  you  uses  the  system  2""  time  to  mark  the  2"', 
script.  This  is  the  2`1  time  you  are  using  the  system.  " 
EV3:  "Oh!  Much  easier" 
Comment  on  using  the  'Student's  Profile'  interface 
Conversation#54 
EVI:  "It's  not  clear  where  I  should  the  student's  history  ot'cri-or;  Oh!  I  scc,  the  ii'llne 
has  changing,  I  can  change  the  student's  history  of'student's  error 
F.  2  Data  collection  from  questionnaires  from  evaluators 
F.  2.1  Evaluator  I  (EXA)'s  questionnaire  results 
Heuristic  Evaluation  -A  System  Checklist 
Plcasc  lick  onl,,  onc  fOr  cach  itcrii  and  ,  pcok  IIIC 
I  found  tile  interface  easy  to  use. 
[:  ]  strongly  agree  [:  ]  agree  not  sure  disagree  strongly  disagree 
Comments:  Only  with  help  on  understanding  what  it  meant 
2.1  found  it  was  very  easy  to  sclect/manage  the  choice  offeedback  message,  weakness  message  or 
positive  feedback. 
[:  ]  strongly  agree  agree  1101  SUrc  disagree  strongly  disagree 
comments:  Different  methods 
3.1  found  it  was  very  easy  to  manage  the  feedback  message  by  edit/add/deletc. 
D  strongly  agree  []  agree  [_  ]  not  sure  disagree  strongly  disagree 
comments:  "Update"  not  clear  meaning 
4.1  found  it  was  very  easy  to  organize  the  feedback  report. 
E]  strongly  agree  E  agree  [-I  not  sure  M  disagree  F]  strongly  disagree 
Appendix  F  F-8 Comments:  No:  The  options  are  too  dichorial:  Riving  options  that  y  ou  are  not  allowed! 
5.  1  found  it  was  very  easy  to  edit  the  feedback  report. 
E3  strongly  agree  agree  E]  not  sure  disagree  strongly  disagree 
Comments: 
6.  1  found  it  was  very  easy  to  generate  the  feedback  report. 
E]  strongly  agree  [:  ]  agree  n  not  sure  [:  ]  disagree  [3  strongly  disagree 
Comments:  Not  clear  what  actually  happened  at  the  end. 
7.  1  found  it  was  very  easy  to  customize  McFeSPA 
[:  ]  strongly  agree  agree  E3  not  sure  disagree  [3  strongly  disagree 
Comments:. 
8.  1  found  it  was  easy  to  read  characters  on  the  screen. 
E]  strongly  agree  agree  [3  not  sure  disagree  [3  strongly  disagree 
Reason: 
9.  Organisation  of  information  is  very  clear. 
[:  ]  strongly  agree  [3  agree  n  not  sure  E]  disagree  [3  strongly  disagree 
Reason:  strange  to  flip  through  students  and  positive  feedback  rather  than  scroll. 
10.  Sequence  of  screens  is  very  clear. 
[]  strongly  agree  [:  ]  agree  El  not  sure  disagree  strongly  disagree 
Reason:  The  information  about  the  particular  student  was  hard  to  get, 
11.  Use  of  terms  throughout  system  is  consistent. 
0  strongly  agree  agree  not  sure  E]  disagree  strongly  disagree 
Reason: 
12.  Teminology  always  related  to  task. 
E]  strongly  agree  [:  ]  agree  n  not  sure  disagree  C3  strongly  disagree 
Reason:  Not  sure  what  sS?  rne  of  the  dialogue  boxes  mean! 
13.  Position  of  messages  on  screen  is  consistent. 
[:  ]  strongly  agree  agree  E3  not  sure  E3  disagree  E3strongly  disagree 
Reason: 
14.  Error  messages  are  helpful. 
[-]  strongly  agree  [:  ]  agree  not  sure  disagree  C]  strongly  disagree 
Reason:  No:  often  theY  arc  just  frustrating.  It  is  good  to  get  feedback.  but  not  so  that  it  continuously 
affects  the  flow  of  the  taskL 
McFeSPA  always  infonns  about  its  progress 
E3  strongly  agree  [:  ]  agree  []  not  sure  disagree  C3  strongly  disagree 
Reason:  It  was  not  clear  what  happened  at  the  end! 
16.  prompts  for  input  is  clear 
[:  ]  strongly  agree  agree  not  sure  disagree  strongly  disagree 
Reason: 
17.  Overall,  I  found  it  was  simple  to  use  McFeSPA. 
[:  ]  strongly  agree  []  agree  (:  1  not  sure  disagree  strongly  disagree 
Reason:  Mainly.  it  was  good.  and  a  vcjy  good  idea  -  it  was.  as  alwavs.  the  small  things  that  gave  me 
I  think  it  is  a  good.  worthwhile  system-  the  small  usability  interface 
ced. 
-ýppendix  F  F-9 F.  2.2  Evaluator  2  (EV2)'s  questionnaire  results 
Heuristic  Evaluation  -A  System  Cheddist 
Please  tick  only  one  for  each  item  and  specify  the  reasons 
18.1  found  the  interface  easy  to  use. 
E]  strongly  agree  [A  agree  not  sure  disagree  strongly  disagree 
Comments:  Once  you  know  what  to  do 
19.1  found  it  was  very  easy  to  select/manage  the  choice  of  feedback  message,  weakness  message  or 
positive  feedback. 
[:  ]  strongly  agree  agree  not  sure  disagree  strongly  disagree 
Comments: 
20.1  found  it  was  very  easy  to  manage  the  feedback  message  by  edit/add/delete. 
[3  strongly  agree  agree  El  not  sure  [:  1  disagree  strongly  disagree 
Comments: 
2  1.1  found  it  was  very  easy  to  organize  the  feedback  report. 
E]  strongly  agree  agree  El  not  sure  disagree  strongly  disagree 
Comments: 
22.1  found  it  was  very  easy  to  edit  the  feedback  report. 
E]  strongly  agree  agree  not  sure  disagree  strongly  disagree 
Cormnents: 
23.1  found  it  was  very  easy  to  generate  the  feedback  report. 
[]  strongly  agree  agree  not  sure  disagree  strongly  disagree 
Comments: 
24.1  found  it  was  very  easy  to  customize  McFcSPA 
E3  strongly  agree  [I  agree  (M  not  sure  E3  disagree  E]  strongly  disagree 
Comments:  Not  sure  where  custornization  is  different  from  adding  n  ew  template  in  reports 
25.1  found  it  was  easy  to  read  characters  on  the  screen. 
n  strongly  agree  agree  not  sure  disagree  strongly  disagree 
Reason: 
26.  Organisation  of  information  is  very  clear. 
[:  ]  strongly  agree  E3  agree  not  sure  disagree  strongly  disagree 
Reason: 
27.  Sequence  of  screens  is  very  clear. 
strongly  agree  [3  agree  E3  not  sure  disagree  strongly  disagree 
Reason:  some  are  too  big. 
28.  Use  of  terms  throughout  system  is  consistent. 
(]  strongly  agree  [D  agree  C]  not  sure  disagree  []  strongly  disagree 
Reason:  need  to  get  English  nature  to  rewrite  interface 
29.  Terminology  always  related  to  task. 
E3  strongly  agree  [1)  agree  E3  not  sure  disagree  C3  strongly  disagree 
Reason: 
30.  Position  of  messages  on  screen  is  consistent. 
[:  ]  strongly  agree  agree  not  sure  disagree  strongly  disagree 
Reason: 
31.  Error  messages  are  helpful. 
Appendix  F  F-10 [:  ]  strongly  agree  El  agree  not  sure  disagree  E3  strongly  disagree 
Reason:  problem  of  language  mostl 
32.  McFeSPA  always  informs  about  its  progress 
E]  strongly  agree  [11  agree  [:  1  not  sure  disagree  E]  strongly  disagree 
Reason:  but  in  a  vejy  annoying  way 
33.  Prompts  for  input  is  clear 
[3  strongly  agree  agree  not  sure  Ej  disagree  E]  strongly  disagree 
Reason: 
34.  Overall,  I  found  it  was  simple  to  use  McFeSPA. 
[:  ]  strongly  agree  M  agree  [:  ]  not  sure  Ej  disagree  E]  strongly  disagree 
Reason:  The  problem  is  initial  explanation  of  tasks. 
F.  2.3  Evaluator  3  (EV3)'s  questionnaire  results 
Heuristic  Evaluation  -A  System  Checklist 
Please  tick  only  one  for  each  item  and  specify  the  reasons 
35.1  found  the  interface  eaR  to  use. 
f-I  strongly  agree  agree  E3  not  sure  E]  disagree  strongly  disagree 
Comments: 
36.1  found  it  was  very  easy  to  select/manage  the  choice  of  feedback  message,  weakness  message  or 
positive  feedback. 
E]  strongly  agree  agree  not  sure  E]  disagree  strongly  disagree 
Comments: 
37.1  found  it  was  very  easy  to  manage  the  feedback  message  by  edit/add/delcte. 
E]  strongly  agree  Ej  agree  not  sure  E]  disagree  strongly  disagree 
Comments: 
38.1  found  it  was  very  easy  to  organize  the  feedback  report. 
[]  strongly  agree  agree  F1  not  sure  disagree  strongly  disagree 
Comments: 
39.1  found  it  was  very  easy  to  edit  the  feedback  report. 
E]  strongly  agree  [1]  agree  E]  not  sure  disagree  strongly  disagree 
Comments: 
40.1  found  it  was  very  easy  to  generate  the  feedback  report. 
[1]  strongly  agree  ED  agree  not  sure  disagree  strongly  disagree 
Comments: 
41.1  found  it  was  very  easy  to  customize  McFeSPA 
[:  ]  strongly  agree  agree  not  sure 
Comments: 
(]  disagree  [:  ]  strongly  disagree 
42.1  found  it  was  easy  to  read  characters  on  the  screen. 
En  strongly  agree  agree  not  sure  disagree  strongly  disagree 
Reason: 
43.  Organisation  of  information  is  very  clear. 
[]  strongly  agree  agree  not  sure  E]  disagree  strongly  disagree 
Reason: 
44.  Sequence  of  screens  is  very  clear. 
Appendix  F  F-I  I g]  strongly  agree  agree  Ej  not  sure  E]  disagree  strongly  disagree 
Reason: 
45.  Use  of  terms  throughout  system  is  consistent. 
g)  strongly  agree  E]  agree  El  not  sure  disagree  E]  strongly  disagree 
Reason: 
46.  Terminology  always  related  to  task. 
n  strongly  agree  agree  not  sure  E]  disagree  E]  strongly  disagree 
Reason: 
47.  Position  of  messages  on  screen  is  consistent. 
E]  strongly  agree  agree  not  sure  disagree  strongly  disagree 
Reason: 
48.  Error  messages  are  helpful. 
Ej  strongly  agree  E]  agree  not  sure  disagree  strongly  disagree 
Reason:  Feedback  on  projZress  was  a  little  annoyin 
49.  McFeSPA  always  informs  about  its  progress 
E]  strongly  agree  agree  not  sure  disagree  strongly  disagree 
Reason: 
50.  Prompts  for  input  is  clear 
El  strongly  agree  agree  not  sure  disagree  strongly  disagree 
Reason: 
5  1.  Overall,  I  found  it  was  simple  to  use  McFeSPA. 
[]  strongly  agree  [j]  agree  E]  not  sure  disagree  strongly  disagree 
Reason: 
F.  3  Summaries  of  evaluators'  actions 
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Learning  Environment 
This  appendix  presents  useful  materials  for  evaluation  of  learning  environment  i.  e.  pre- 
test  paper  (post-test  paper  is  similar  to  the  pre-test  paper  but  it  is  in  the  reverse 
sequence),  questionnaire  sheet,  and  structured  interview  sheet.  Observation  sheet  in  this 
evaluation  is  same  as  Appendix  E.  Handout  for  evaluation  of  McFeSPA's  learning 
environment  with  scaffolding  is  quite  similar  to  the  handout  for  evaluation  of  the 
usability  of  the  interface  (in  Appendix  E)  so  we  do  not  present  in  this  appendix.  The 
handout  in  this  evaluation  does  not  contain  part  of  using  McFeSPA's  customisation. 
There  are  two  types  of  handout.  One  is  for  comparison  group  which  uses  the  system 
without  scaffolding.  Another  is  for  the  experimental  group  which  use  the  system  with 
scaffolding  and  followed  by  use  the  system  without  scaffolding.  The  materials  can  be 
seen  in  the  following. 
Gl  Pre-test  paper 
Appcndix  G  G-1 Marking  a  ProIog  programming  assignment 
Please  read  theproblems,  the  scriptsprovided  (Figure  G.  2),  the  brief  error  messages 
given  by  the  system  (Figure  G.  3),  and  the  records  of  the  students  (Figure  G.  4).  Then 
please  do  the  tasks. 
Problem:  Mr.  John  Walker  is  the  P  Year  undergraduate  student  in  school  of 
computing  in  a  University  ofScotland  He  has  submittedfor  the  2  nd  time  the  I"  Prolog 
programming  assignment  (his  script  is  shown  in  Figure  G.  2)  which  the  correct  solution 
is  shown  in  Figure  G.  I. 
/*  I  run(A,  B,  Q  :  - 
/*  2  D  is  13*13  -  4*A*C, 
/*  3  solve(A,  B,  D), 
/*  4  final. 
/*  5 
/*  6*/  solve(,  _, 
D) 
/*  7  D<O, 
/*  8  write(No  solution'), 
/*  9  L 
Plo  solve(A,  B,  D):  - 
/*I  I  D=0, 
/*12  X  is  -B/  2*A, 
/*13  write('x  ='), 
/*14  write(X), 
1*15  L 
/*  16  solve(A,  B,  D) 
/*17  S  is  sqrt(D), 
/*  18  XI  is  (-B  +  S)  2*A, 
/*19  X2  is  (-B  -  S)  2*A, 
/*20  write('xl  ='), 
/*21  write(XI), 
/*22  writc('and  x2 
/*23  write(X2). 
/*24 
/*25  final:  - 
/*26  nl, 
/*27  writeftood  bye'). 
Figure  G.  1  Correct  solution 
4120390102.  pi,  [Mr.  John 
Walker] 
/*  I  run(A,  B,  Q:  - 
/*  2  D  is  B*B  -  4*A*C; 
/*  3  solve(A,  B,  D). 
/*  4 
/*  5*1  solve(,  ,  D):  - 
/*  6  D<O; 
/*  7  write('No  solution'); 
/*  8  L 
/*  9  solve(A,  B,  D):  - 
/*10  D=0; 
PH  X  is  -B/  2*A; 
/*  12  writc('x 
/*13  solve(A,  B,  D) 
/*  14  S  is  sqrt(D); 
1*15  XI  is  -13  +S  2*A; 
1*16  X2  is  -B  S  2*A; 
/*17  write(x  1  1; 
/*18  write('and  x2 
/*  19 
/*20  final:  - 
/*21  nl; 
/*22  writc('good  bye'). 
Figure  G.  2  Script:  His  script  and  the  result 
of  analysed  solution  are  below. 
No. 
Errors 
Error  Type  Error  Name 
3  Design  Unused  variable 
I  Design  Unreachable  goal 
I  Implementation  Missing  Cut  (!  ) 
5  Implementation  riting  separate  symbol  (;  not, 
I  _  Implementation  Missing  parenthesis 
5  Sty  e  Missing  indentation 
Figure  G.  3  Brief  error  messages  provided  by  the  system 
(Analysed  errors  from  4120390102.  pl  [Mr.  John  Walker]) 
Appendix  G  G-1 There  are  3  errors  of  unused  variable. 
There  are  4  errors  of  unreachable  goal. 
There  is  no  error  of  missing  cut  (!  ). 
There  are  2  errors  of  writing  separate  symbol  (;  not,  ) 
There  is  no  error  of  missing  parenthesis. 
There  are  3  errors  of  missing  indentation 
Figure  GA  Student  Record 
(John  Walker's  history  of  error  of  the  I"  submission  of  the  I"  assignment) 
Choices  below  is  'Taking  into  history  of  student's  errors' 
A.  This  is  the  I"  time  you  have  made  this  error;  hopefully  next  time  you  could  avoid 
this  type  of  error. 
B.  This  is  only  the  2  nd  time  you  have  made  this  error;  however,  you  made  more  errors 
of  this  type  than  previously.  Hopefully  next  time  you  could  avoid  this  type  of  error. 
C.  Well  done,  you  made  this  error  less  than  previously  even  though  this  is  the  2nd  time 
you  have  made  this  error.  Hopefully  next  time  you  could  avoid  this  type  of  error. 
D.  This  is  the  2  nd  time  you  have  made  this  error;  hopefully  next  time  you  could  avoid 
this  type  of  error. 
E.  Say  nothing 
Figure  G.  5  Taking  into  history  of  student's  errors 
Task: 
Assume  that  you  are  a  teaching  assistant  (TA)  for  a  lecturer  and  you  are  marking  Mr. 
John  Walker's  assignment  (as  shown  in  Figure  G.  2)  with  the  help  of  brief  error 
messages  (as  shown  in  Figure  G.  3)  provided  by  the  programming  analyser  as  above. 
Your  lecturer  has  suggested  you  provide  feedback  such  as  detailed  feedback,  positive 
feedback,  etc.  in  the  student's  feedback  report.  Please  select  the  best  choice  for  the 
feedback  messages  to  be  provided  to  the  student. 
1)  There  arc  3  design  errors  of  'Unused  variable'  in  the  current  submission  (2  nd 
submission)  according  to  the  brief  error  messages  provided  by  the  system  (in  Figure 
G.  3).  Please  answer  the  question  (1a)  and  (1b). 
Appcndix  G  G-2 (1a)  Which  of  these  feedback  messages  do  you  prefer? 
nd  Please  indicate  your  1"  preference  with  a  "I"  in  the  box,  2  preference  with  a"2" 
in  the  box,  3rd  preference  with  a  'T'  in  the  box,  and  so  on. 
10  Between  line  9  and  line  12:  warning!  design  error 
13  There  is  a  problem  here  -  design  error 
Between  line  9  and  line  12:  warning!  variable  X  in  predicate  solve/3 
There  are  3  errors  like  this. 
13  There  is  a  problem  here  -  design  error 
Between  line  9  and  line  12:  warning!  variable  X  in  predicate  solve/3  have  not 
been  used.  It  should  appear  more  than  once  or  be 
underscoreU  when  no  mention  to  any  variable  in  that  goal. 
There  are  3  errors  like  this. 
0  There  is  a  problem  here  -  design  error 
Between  line  9  and  line  12:  warning!  variable  X  in  predicate  solve/3  have  not 
been  used.  It  should  appear  more  than  once  or  be 
underscoreU  when  no  mention  to  any  variable  in  that  goal. 
Between  line  13  and  line  18:  warning!  variable  X1  in  predicate  solve/3  have 
not  been  used.  It  should  appear  more  than  once  or  be 
underscoreU  when  no  mention  to  any  variable  in  that  goal. 
Between  line  13  and  line  18:  warning!  variable  X2  in  predicate  solve/3  have 
not  been  used.  It  should  appear  more  than  once  or  be 
underscore(_)  when  no  mention  to  any  variable  in  that  goal. 
10  Say  nothing  (do  not  put  any  feedback  message  in  the  feedback  report)  I 
do  ou  like  your  I"'  choice?  Please  add  any  explanation  for  your  choice: 
(1b)  Use  Figure  G.  5  to  decide  what  additional  error  messages  to  give  (if  any). 
Answer: 
please  add  any  explanation  for  your  selection: 
Appendix  G  G-3 2)  There  is  a  design  error  of  'Unreachable  goal'  in  the  current  submission  (2  nd 
submission)  according  to  the  brief  error  messages  provided  by  the  system  (in  Figure 
G.  3).  Please  answer  the  question  (2a)  and  (2b). 
(2a)  Which  of  these  feedback  messages  do  you  prefer? 
nd  Please  indicate  your  I"  preference  with  a  "I"  in  the  box,  2  preference  with  a  "2" 
in  the  box,  Yd  preference  with  a  'T'  in  the  box,  and  so  on. 
10  Between  line  20  and  line  22:  warning!  design  error 
0  There  is  a  problem  here  -  design  error 
Between  line  20  and  line  22:  warning!  in  predicate  final/O 
El  There  is  a  problem  here  -  design  error 
Between  line  20  and  line  22:  warning!  in  predicate  final/O  is  not  reachable. 
Your  program  never  calls  it  at  all.  I  suspect  ha  you 
may  forget  to  call  such  goal. 
10  Say  nothing  (do  not  put  any  feedback  message  in  the  feedback  report)  I 
hy  do  you  like  your  1"  choice7  Please  add  any  explanation  I-or  your  choice: 
(2b)  Use  Figure  G.  5  to  decide  what  additional  error  messages  to  give  (if  any). 
Answer: 
Please  add  any  explanation  for  your  selection: 
Appcndix  G  G4 3)  There  is  an  implementation  error  of  'Missing  Cut  (!  )'  in  the  current  submission 
(2  nd  submission)  according  to  the  brief  error  messages  provided  by  the  system  (in 
Figure  G.  3).  Please  answer  the  question  (3a)  and  (3b). 
(3a)  Which  of  these  feedback  messages  do  you  prefer? 
Please  indicate  your  I"  preference  with  a  "I"  in  the  box,  2"d  preference  with  a  "2" 
in  the  box,  Yd  preference  with  a  'T'  in  the  box,  and  so  on. 
10  Between  line  9  and  line  12:  warning!  implementation  error  I 
0  There  is  a  problem  here  -  implementation  error 
Between  line  9  and  line  12:  warning!  in  predicate  solve/3 
13  There  is  a  problem  here  -  implementation  error 
Between  line  9  and  line  12:  warning!  You  are  forgetting  the  cut(!  )  symbol  in 
line  12  in  predicate  solve/3.  It  can  cause  execute  in 
the  next  goal  in  which  it  may  be  wrong  solution  in 
some  cases. 
10  Say  nothing  (do  not  put  any  feedback  message  in  the  feedback  report)  I 
y  do  you  like  your  I"choice?  Please  add  any  explanation  for  your  choice: 
(3b)  Use  Figure  G.  5  to  decide  what  additional  error  messages  to  give  (if  any). 
Answer: 
Please  add  any  explanation  for  your  selection: 
Appcndix  G  G-5 4)  There  are  5  implementation  errors  of  'Writing  separate  symbol  (;  not,  )I  in  the 
current  submission  (2  nd  submission)  according  to  the  brief  error  messages  provided 
by  the  system  (in  Figure  G.  3).  Please  answer  the  question  (4a)  and  (4b). 
(4a)  Which  of  these  feedback  messages  do  you  prefer? 
nd  Please  indicate  your  I"  preference  with  a  "I"  in  the  box,  2  preference  with  a  112" 
in  the  box,  Yd  preference  with  a  'T'  in  the  box,  and  so  on. 
10  Between  line  I  and  line  4:  warning!  implementation  error 
D  There  is  a  problem  here  -  implementation  error 
Between  line  1  and  4:  warning!  in  predicate  run/3 
There  are  5  errors  like  this. 
1:  1  There  is  a  problem  here  -  implementation  error 
Between  line  I  and  line  4:  warning!  You  should  change  semicolon  symbol 
in  predicate  run/3  in  to  comma  symbol  (,  ).  If  not,  your 
result  will  be  wrong  in  the  case  of  the  value  D<O. 
There  are  5  errors  like  this. 
ED  There  is  a  problem  here  -  implementation  error 
Between  line  I  and  line  4:  warning!  You  should  change  semicolon  symbol 
in  predicate  run/3  in  to  comma  symbol  (,  ).  If  not,  your 
result  will  be  wrong  in  the  case  of  the  value  D<O. 
Between  line  5  and  line  8:  warning!  You  should  change  semicolon  symbol 
in  predicate  solve/3  in  to  comma  symbol  (,  ).  If  not,  your 
result  will  be  wrong  in  the  case  of  the  value  D<O. 
Between  line  9  and  line  12:  warning!  You  should  change  semicolon  symbol 
(;  )  in  predicate  solve/3  in  to  comma  symbol  (,  ).  If  not, 
your  result  will  be  wrong  in  the  case  of  the  value  D<O. 
Between  line  13  and  line  18:  warning!  You  should  change  semicolon  symbol 
(;  )  in  predicate  solve/3  in  to  comma  symbol  (,  ).  If  not, 
your  result  will  be  wrong  in  the  case  of  the  value  D<O. 
Between  line  20  and  line  22:  warning!  You  should  change  semicolon  symbol 
(;  )  in  predicate  final/O  in  to  comma  symbol  (,  ).  If  not, 
your  result  will  be  wrong  in  the  case  of  the  value  D<O. 
[0  Say  nothing  (do  not  put  any  fecdback  message  in  the  fecdback  rcport)  I 
h  do  ou  like  your  I"  choice?  Please  add  any  explanation  for  your  choice: 
(4b)  Use  Figure  G.  5  to  decide  what  additional  error  messages  to  give  (if  any). 
Answer: 
,  lease  acta  any  expianation  ior  your  seiection: 
Appendix  G  G-6 5)  There  is  an  implementation  error  of  'Missing  parentheses'  in  the  current 
submission  (2  nd  submission)  according  to  the  brief  error  messages  provided  by  the 
system  (in  Figure  G.  3).  Please  answer  the  question  (5a)  and  (5b). 
(5a)  Which  of  these  feedback  messages  do  you  prefer? 
nd  Please  indicate  your  I't  preference  with  a  "I"  in  the  box,  2  preference  with  a"2" 
in  the  box,  Yd  preference  with  a  'T'  in  the  box,  and  so  on. 
1  [3  Between  line  13  and  line  18:  warning!  implementation  error 
13  There  is  a  problem  here  -  implementation  error 
Between  line  13  and  line  18:  warning!  in  predicate  solve/3 
0  There  is  a  problem  here  -  implementation  error 
Between  line  13  and  line  18:  warning!  You  are  missing  parenthesis  to 
achieve  the  right  solution  in  predicate  solve/3  If  you  do 
not  put  the  right  parenthesis,  it  can  cause  wrong 
solution  that  program  will  calculate  from  the  priority  of 
operator  (do  *  and  /  before  +  and  -) 
I  Cl  Say  nothing  (do  not  put  any  feedback  message  in  the  fecdback  report)  I 
hy  do  you  like  your  P"  choice?  Please  add  any  explanation  for  your  choice: 
(5b)  Use  Figure  G.  5  to  decide  what  additional  error  messages  to  give  (if  any). 
Answer: 
3lease  add  any  explanation  for  your  selection: 
Appcndix  G  G-7 6)  There  are  5  style  errors  of  'Missing  indentation'  in  the  current  submission  (2  nd 
submission)  according  to  the  brief  error  messages  provided  by  the  system  (in  Figure 
G.  3).  Please  answer  the  question  (6a)  and  (6b). 
(6a)  Which  of  these  feedback  messages  do  you  prefer? 
nd  Please  indicate  your  1"  preference  with  a  'T'  in  the  box,  2  preference  with  a  "2" 
in  the  box,  Yd  preference  with  a  'T'  in  the  box,  and  so  on. 
1  [3  Between  line  I  and  line  3:  warning!  style  error 
13  There  is  a  problem  here  -  style  error 
Between  line  1  and  line  3:  warning!  in  predicate  run/3 
There  are  5  errors  like  this. 
0  There  is  a  problem  here  -  style  error 
Between  line  I  and  line  3:  warning!  You  are  missing  indentation  of  the  body 
of  in  predicate  nnV3 
There  are  5  errors  like  this. 
0  There  is  a  problem  here  -  style  error 
Between  line  I  and  line  3:  warning!  You  are  missing  indentation  of  the  body 
of  in  predicate  run/3 
Between  line  5  and  line  8:  warning!  You  are  missing  indentation  of  the  body 
of  in  predicate  solve/3 
Between  line  9  and  line  12:  warning!  You  are  missing  indentation  of  the  body 
of  in  predicate  solve/3 
Between  line  13  and  line  18:  warning!  You  are  missing  indentation  of  the 
body  of  in  predicate  solve/3 
Between  line  20  and  line  22:  warning!  You  are  missing  indentation  of  the  body 
of  in  predicate  final/O 
10  Say  nothing  (do  not  put  any  feedback  message  in  the  feedback  report)  I 
o  ou  ike  your  I"  choice?  Please  add  any  explanation  for  your  choice: 
(6b)  Use  Figure  G.  5  to  decide  what  additional  error  messages  to  give  (if  any). 
Answer: 
Please  add  any  expianation  ior  your  seiection: 
Appendix  G  G-8 7)  Assume  that  the  feedback  messages  from  question  1-6  are  error  messages,  which 
structure  do  you  prefer  to  use  in  the  student's  feedback  report? 
A.  rror  messageý 
ell  done!  You  worked  hard  on  thiý 
B.  his  might  be  made  better  if  you  think  about  followiniz  sujmestioý 
C.  trhis  mipht  be  made  better  if  you  think  about  fo 
[Well  done!  You  worked  hard  on  thiý 
D.  Lh-is  might  be  made  better  if  you  think  about  fol 
[Error  mesqaLe  #11 
h  would  be  heloful.  Let's  see  the  following  suggestiorý 
ýrhis  could  help  vou  if  vou  think  about  the  following  suggestioý 
Well  done!  You  worked  hard  on  this 
E.  ýrror  messageý 
F.  [Well  done!  You  worked  hard  on  ýi]i 
3lease  add  any  explanation  for  your  sclcction: 
Appendix  G  G-9 C.  2  Questionnaire  sheet  (for  experimental  group) 
Metacognitive  Feedback  Scaffolding  System  for  Pedagogical  Apprenticeship  - 
(McFeSPA)  Questionnaire 
This  questionnaire  is  designed  to  gather  feedback  about  your  experience  in  using  McFeSPA 
Please  tick  the  appropriate  box  for  each  item  and  write  down  any  relevant  comments  that  you  may  have. 
1.  Initially,  I  needed  an  expert  to  help  me  use  McFeSPA. 
E]  Strongly  agree  El  Agree  [D  Disagree  []  Strongly  disagree 
Comments: 
2.  The  interface  for  creating  a  feedback  report  is  easy  to  comprehend. 
E)  Strongly  agree  []  Agree  [:  ]  Disagree  []  Strongly  disagree 
Comments: 
3.  The  text  explanation  helped  me  understand  how  each  function  worked. 
E]  Strongly  agree  C]  Agree  [:  ]  Disagree  C]  Strongly  disagree 
Comments: 
4.  It  was  easy  to  select  the  choice  of  feedback  message,  weakness  message,  and  'positive  feedback' 
before  generating  the  feedback  report. 
[:  ]  Strongly  agree  E]  Agree  Disagree  Strongly  disagree 
Comments: 
5.  It  was  easy  to  manage  the  feedback  message  by  edittadd/delcte. 
Ej  Strongly  agree  [:  ]  Agree  [:  ]  Disagree  [:  ]  Strongly  disagree 
Comments: 
6.  it  was  easy  to  organise  the  feedback  report. 
M  Strongly  agree  [:  ]  Agree  []  Disagree  Strongly  disagree 
Comments: 
7.  It  was  easy  to  cdit  the  feedback  report. 
[:  ]  Strongly  agree  [:  ]  Agree  [:  ]  Disagree  Strongly  disagree 
Comments: 
8.  It  was  easy  to  generate  the  feedback  report. 
[:  ]  Strongly  agree  El  Agree  [:  ]  Disagree  Strongly  disagree 
Comments: 
9.1  found  the  basic  idea  of  McFeSPA  helpful. 
[]  Strongly  agree  [:  1  Agree  E]  Disagree  Strongly  disagree 
Reason: 
10.1  found  the  representation  of  my  skill  at  giving  feedback  (skill  meter),  aficr  using  McFeSPA,  made 
me  realisc  I  needed  to  improve  my  skills  at  giving  feedback. 
E3Strongly  agree  [I  Agree  E3Disagree  E3  Strongly  disagree 
Comments: 
11.1  found  the  help  messages  easy  to  understand. 
Appendix  G  G-10 [:  ]  Strongly  agree  El  Agree  Disagree  Strongly  disagree 
Conunents: 
12.1  found  help  messages  useful. 
E]  Strongly  agree  [:  ]  Agree  Disagree  Strongly  disagree 
Comments: 
13.1  would  prefer  more  details  with  the  use  of  the  help  messages. 
E3  Strongly  agree  []  Agree  [:  ]  Disagree  [3  Strongly  disagree 
Comments: 
14.  The  help  messages  helped  me  improve  my  skill  for  giving  feedback. 
[D  Strongly  agree  E3  Agree  [3  Disagree  [:  ]  Strongly  disagree 
Comments: 
15.1  found  the  representation  of  my  skill  at  giving  feedback  (skill  meter)  helped  me  think  more  about 
my  skills. 
[:  ]  Strongly  agree  Agree  Disagree  Strongly  disagree 
Conuncnts: 
- 
16.  The  error  messages  were  helpful. 
E]  Strongly  agree  [:  ]  Agree  Disagree  Strongly  disagree 
Reason: 
17.  The  error  messages  clearly  told  me  how  to  fix  problems 
[:  ]  Strongly  agree  E3  Agree  [:  ]  Disagree  E:  1  Strongly  disagree 
Reason: 
18.  McFcSPA  provided  useful  tools  for  me  to  learn  to  give  feedback. 
[:  ]  Strongly  agree  E3  Agree  [:  ]  Disagree  (:  ]  Strongly  disagree 
Conunents: 
19.1  enjoyed  learning  with  McFeSPA. 
(:  ]  Strongly  agree  El  Agree  Disagree  Strongly  disagree 
Comments: 
20.1  can  learn  more  about  giving  quality  feedback  by  using  McFeSPA  again. 
E3  Strongly  agree  E3  Agree  [:  ]  Disagree  E]  Strongly  disagree 
Comments: 
21.1  would  like  to  use  McFeSPA  in  giving  feedback  to  my  students. 
[:  )  Strongly  agree  [I  Agree  C]  Disagree  [:  ]  Strongly  disagree 
Conunents: 
22.  McFeSPA  helped  me  to  finish  my  work. 
(:  ]  Strongly  agree  C3  Agree  (:  1  Disagree  Strongly  disagree 
Rcason: 
23.  McFcSPA  helped  me  to  finish  my  work  quickly. 
[:  ]  Strongly  agree  E3  Agree  [:  1  Disagree  Strongly  disagree 
Reason: 
Appendix  G  G-1  I 24.  McFeSPA  helped  me  to  finish  my  work  effectively. 
[:  ]  Strongly  agree  E:  1  Agree  E]  Disagree  E]  Strongly  disagree 
Reason: 
25.1  became  productive  by  using  McFeSPA. 
[]  Strongly  agree  E]  Agree  E]  Disagree  C]  Strongly  disagree 
Reason: 
26.  McFeSPA  can  also  be  frustrating. 
[]  Strongly  agree  E]  Agree  Disagree  Strongly  disagree 
Rcason: 
27.  Overall,  it  was  easy  to  learn  how  to  use  McFeSPA 
[]  Strongly  agree  E]  Agee  E]  Disagree  Strongly  disagree 
Reason: 
28.  Overall,  I  am  satisfied  with  McFeSPA. 
[:  ]  Strongly  agree  [I  Agree  E]  Disagree  Strongly  disagree 
Reason: 
G3  Structured  interview  sheet 
Structured  interview  sheet 
Background  information  questions 
1)  What  is  your  previous  experience  of  giving  feedback  like? 
some  training  (How  often?  Please  specify  below) 
M  none  13  some  13  quite  a  lot  F-I  extensive 
1:  1  some  practical  experience  of  giving  feedback  (How  often?  Please 
specify  below) 
Elnone  13  some  0  quite  a  lot  El  extensive 
Any  further  comments: 
2)  How  much  of  the  time  (as  a  percentage)  did  you  need  to  leam  about  the  system 
itself  and  its  functions? 
=  (0%  =  no  time  spent  on  training  100%  -  all  time  spent  on  training) 
Any  further  comments: 
Appcndix  G  G-12 Pedagogical  questions:  (derived  from  the  Hypotheses) 
3)  In  your  view,  how  does  McFeSPA  help  you  increase  your 
knowledge/understanding  in  the  issue  of  learning  to  give  feedback? 
Opinion 
4)  In  your  view,  how  does  McFeSPA  help  you  reflect/rethink  your  skills  in  giving 
feedback? 
Opinion 
5)  Do  you  agree  that  McFeSPA  can  help  you  to  give  quality  feedback  to  your 
students? 
Opinion 
6)  In  your  view,  what  did  you  learn  by  using  McFeSPA? 
Opinion 
7)  In  your  views,  is  it  possible  for  you  to  learn  McFeSPA  without  any  assistance 
from  the  system? 
Opinion 
8)  In  you  view,  can  you  apply  the  knowledge  you  obtain  by  using  the  system  to  mark 
any  programming  assignment  (not  only  Prolog)? 
Any  further  comments: 
9)  What  do  you  like  in  particular  about  McFeSPA? 
Reason: 
10)  What  do  you  dislike  in  particular  about  McFcSPA? 
Reason: 
11)  Do  you  have  any  suggestions  for  improving  McFcSPA? 
Suggestion: 
Specific  Questions 
12)  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how  easy  was 
it  to  understand  the  'Main'  interface? 
Any  further  comments: 
13)  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how  easy  was 
it  to  understand  the  'Choices  for  More  Errors'  interface? 
Any  further  comments: 
Appendix  G  G-13 14)  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how  easy  was 
it  to  understand  the  'Choices  for  One  Error'  interface? 
Any  further  comments: 
15)  On  the  scale  of  1  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how  easy  was 
it  to  understand  the  'Taking  into  history  of  student's  errors'  interface? 
Any  further  comments: 
16)  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how  easy  was 
it  to  understand  the  'Add  Extra  Design  Error'  interface? 
Any  further  comments: 
17)  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how  easy  was 
it  to  understand  the  'Feedback  Template'  interface? 
Any  further  comments: 
18)  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how  easy  was 
it  to  understand  the  'Create  Feedback  Report'  interface? 
Any  further  comments: 
19)  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how  easy  was 
it  to  understand  the  'Draft  Feedback  Report'  interface? 
Any  further  comments: 
20)  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how  easy  was 
it  to  understand  the  'Skill  Meter'  interface? 
Any  further  comments: 
21)  On  the  scale  of  I  to  7,  where  I  is  very  diff  icult  and  7  is  very  easy,  how  easy  was 
it  to  understand  McFeSPA  when  you  use  the  system  the  first  time  to  mark  the 
first  script? 
Any  further  comments: 
22)  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how  easy 
was  it  to  understand  McFeSPA  when  you  use  the  system  the  second  time  to 
mark  the  second  script? 
Any  further  comments: 
23)  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how  easy 
was  it  to  understand  McFcSPA  when  you  use  the  system  the  third  time  to 
mark  the  third  script? 
Any  further  comments: 
Appendix  G  G-14 APPENDIX  H  -TRIANGULATION  DATA  FROM  EVALUATION  OF  MCFESPAS  LEARNING 
ENVIRONMENT  ..................................................................................................................................  11-1 
H.  I  QUESTIONNAIRE  DATA  .................................................................................................................  H-1 
H.  2  INTERVIEW  DATA  ........................................................................................................................  H-1  I Appendix  H  -Triangulation  data  from  Evaluation  of 
McFeSPA's  Learning  Environment 
This  appendix  we  present  some  triangulation  data  (not  include  pre-post  test  data,  and 
log-file)  of  all  participants  i.  e.  questionnaire,  and  interview  data. 
H.  1  Questionnaire  data 
Metacognitive  Feedback  Scaffolding  System  for  Pedagogical  Apprenticeship 
(McFeSPA)  Questionnaire 
This  questionnaire  is  designed  to  gather  feedback  about  your  experience  in  using  McFeSPA 
Please  tick  the  appropriate  box  for  each  item  and  write  down  any  relevant  comments  that  you  may  have. 
H.  1.1  Participant  1's  questionnaire 
1.  Initially,  I  needed  an  expert  to  help  me  use  McFeSPA. 
ED  Strongly  agree  [19  Agree  [D  Disagree  Strongly  disagree 
Commcnts:  The  sequences  on  actions  were  not  clear  and  didn't  understand  the  scaffolding. 
2.  The  interface  for  creating  a  feedback  report  is  easy  to  comprehend. 
E]  Strongly  agree  El  Agree  [I  Disagree  0  Strongly  disagree 
Comments:  Sometimes  the  text  scrolls  off  the  screen  and  In  the  feedback  report  screen  the  text 
boxes  are  too  small. 
3.  The  text  explanation  helped  me  understand  how  each  function  worked. 
0  Strongly  agree  0  Agree  Disagree  Strongly  disagree 
Comments: 
4.  It  was  easy  to  select  the  choice  of  feedback  message,  weakness  message,  and  'positive  feedback' 
before  generating  the  feedback  report. 
E]  Strongly  agree  3  Agree  E3  Disagree  ED  Strongly  disagree 
Comments: 
5.  It  was  easy  to  manage  the  feedback  message  by  edit/add/delcte. 
E3  Strongly  agree  E3  Agree  H  Disagree  [:  ]  Strongly  disagree 
Comments:  I  didn't  use  this.  I  tended  to  lust  edit  the  feedback  using  the  keyboard. 
6.  it  was  easy  to  organise  the  feedback  report. 
[3  Strongly  agree  21  Agree  M  Disagree  Strongly  disagree 
Comments:  The  final  format  of  the  report  wasn't  how  I  would  have  liked  it  so  It  mip-ht  have 
been  nicer  If  I  could  had  edit  the  form. 
7.  it  was  easy  to  edit  the  feedback  report. 
[]  Strongly  agree  (:  1  Agree  Disagree  Strongly  disagree 
Comments:  a  bit  tiddiv 
8.  It  was  easy  to  generate  the  feedback  report. 
El  Strongly  agree  ED  Agree  El  Disagree  Strongly  disagree 
Comments:  but  I  wasn't  sure  when  It  was  actually  saved 
9.1  found  the  basic  idea  of  McFeSPA  helpful. 
2  Strongly  agree  ED  Agree  E3  Disagree  E3  Strongly  disagree 
Reason:  it  Is  a  good  tool  for  speeding  the  marking  task  and  the  scarroldint!  is  u%eful.  However. 
it  Is  a  bit  odd  being  given  freedom  to  construct  feedback  anvwav  Vou  want  but  then 
being  told  this  Is  wrong  If  there  is  only  one  way  to  do  it  you  would  expect  the  svstem  to 
automatically  izenerate  the  feedback. 
Appcndix  H  11-1 10.1  found  the  representation  of  my  skill  at  giving  feedback  (skill  meter),  after  using  McFeSPA,  made 
me  realise  I  needed  to  improve  my  skills  at  giving  feedback. 
[I  Strongly  agree  3  Agree  0  Disagree  El  Strongly  disagree 
Comments:  It's  always  fun  to  have  a  challenge  would  be  better  if  coloured  a  aiver  as 
percentaae. 
11.1  found  the  help  messages  easy  to  understand. 
FJ  Strongly  agree  El  Agree  9  Disagree  Strongly  disagree 
Comments:  Unclear  what  thev  referred  to  or  how  I  was  to  act  on  them. 
12.1  found  help  messages  useful. 
[I  Strongly  agree  [I  Agree  Disagree  El  Strongly  disagree 
Comments:  It  takes  a  while  to  realise  what  they  are  referring  to  mv  skill  as  a  marker. 
13.1  would  prefer  more  details  with  the  use  of  the  help  messages. 
El  Strongly  agree  9  Agree  E3  Disagree  E3  Strongly  disagree 
Comments:  An  initial  tutorial  would  be  eood. 
14.  The  help  messages  helped  me  improve  my  skill  for  giving  feedback. 
[:  1  Strongly  agree  0  Agree  E3  Disagree  E3  Strongly  disagree 
Comments:  I  wouldn't  have  known  what  was  expected  about  them. 
15.1  found  the  representation  of  my  skill  at  giving  feedback  (skill  meter)  helped  me  think  more  about 
my  skills. 
ED  strongly  agree  El  Agree  [I  Disagree  E3  Strongly  disagree 
Comments: 
16.  The  error  messages  were  helpful. 
[:  1  Strongly  agree  El  Agree  Disagree  [3  Strongly  disagree 
Reason:  it  was  uncomfortable  being  told  that  I  had  made  a  mistake. 
17.  The  error  messages  clearly  told  me  how  to  fix  problems 
E3  Strongly  agree  El  Agree  E3  Disagree  [I  Strongly  disagree 
Reason:  not  cleariv.  Didn't  alwavs  know  what  they  eXpected  me  to  do. 
18.  McFeSPA  provided  useful  tools  for  me  to  learn  to  give  feedback. 
E3  Strongly  agree  ED  Agree  El  Disagree  Strongly  disagree 
Comments: 
19.1  enjoyed  learning  with  McFeSPA. 
(2  Strongly  agree  0  Agree  0  Disagree  Strongly  disagree 
Comments: 
20.1  can  learn  more  about  giving  quality  feedback  by  using  McFeSPA  again. 
E3  Strongly  agree  E3  Agree  [T  Disagree  [:  1  Strongly  disagree 
Comments:  I  feel  that  I  have  exhausted  the  system  in  terms  of  learninty  teachine  skills 
21.1  would  like  to  use  McFeSPA  in  giving  feedback  to  my  students. 
E3  Strongly  agree  Agree  Disagree  Strongly  disagree 
Commcnts: 
22.  McFeSPA  helped  me  to  finish  my  work. 
[:  1  Strongly  agree  Agree  Disagree  Strongly  disagree 
Reason: 
23.  McFeSPA  helped  me  to  finish  my  work  quickly. 
E]  Strongly  agree  Agree  El  Disagree  Strongly  disagree 
Reason: 
24.  McFeSPA  helped  me  to  finish  my  work  effectively. 
[D  Strongly  agree  Agree  Disagree  Strongly  disagree 
Reason: 
25.1  became  productive  by  using  McFeSPA. 
E3  Strongly  agree  Agree  Disagree  Strongly  disagree 
Reason: 
26.  McFeSPA  can  also  be  frustrating. 
Agree  Disagree  rl  Strongly  disagree 
Wppendix  H  11-2 Reason:  especially  when  it  tells  you  that  you  have  made  a  mistake  but  not  what  it  Is. 
27.  Overall,  it  was  easy  to  learn  how  to  use  McFeSPA 
E3Strongly  agree  [3  Agree  El  Disagree  El  Strongly  disagree 
Reason: 
28.  Overall,  I  am  satisfied  with  McFeSPA. 
[I  Strongly  agree  3  Agree  El  Disagree  El  Strongly  disagree 
Reason: 
H.  1.2  Participant  2's  questionnaire 
1.  Initially,  I  needed  an  expert  to  help  me  use  McFcSPA. 
9  Strongly  agree  [D  Agree  Disagree  Strongly  disagree 
Comments: 
2.  The  interface  for  creating  a  feedback  report  is  easy  to  comprehend. 
E3  Strongly  agree  [3  Agree  E3  Disagree  Strongly  disagree 
Comments: 
3.  The  text  explanation  helped  me  understand  how  each  function  worked. 
E]  Strongly  agree  El  Agree  E3  Disagree  El  Strongly  disagree 
Comments: 
4.  It  was  easy  to  select  the  choice  of  feedback  message,  weakness  message,  and  'positive  feedback' 
before  generating  the  feedback  report. 
E]  Strongly  agree  U1  Agree  Disagree  Strongly  disagree 
Comments: 
5.  It  was  easy  to  manage  the  feedback  message  by  edit/add/delete. 
[:  ]  Strongly  agree  Agree  [:  1  Disagree  El  Strongly  disagree 
Comments: 
6.  It  was  easy  to  organise  the  feedback  report. 
[:  ]  Strongly  agree  U1  Agree  El  Disagree  [I  Strongly  disagree 
Comments: 
- 
7.  It  was  easy  to  edit  the  feedback  report. 
[I  Strongly  agree  U1  Agree  Disagree  Strongly  disagree 
Comments: 
8.  It  was  easy  to  generate  the  feedback  report. 
El  Strongly  agree  [3  Agree  [:  1  Disagree  El  Strongly  disagree 
Comments:  Sometimes  students  name  Is  Incorrect.  have  to  close  and  try  agaln. 
9.  1  found  the  basic  idea  of  McFeSPA  helpful. 
El  Strongly  agree  El  Agree  ED  Disagree  Strongly  disagree 
Reason: 
10.1  found  the  representation  of  my  skill  at  giving  feedback  (skill  mctcr),  after  using  McFeSPA,  made 
me  realise  I  needed  to  improve  my  skills  at  giving  feedback. 
E]  Strongly  agree  3  Agree  0  Disagree  Strongly  disagree 
Comments: 
if.  I  found  the  help  messages  easy  to  understand. 
E3  Strongly  agree  El  Agree  [3  Disagree  Strongly  disagree 
Comments:  They  are  quite  standard.  easy  to  learn  after  several  attemps. 
12.1  found  help  messages  useful. 
El  Strongly  agree  (A  Agree  Disagree  Strongly  disagree 
Comments:  One  message  could  be  Improved  'Are  you  ..  sure?  Do  you  need  help?  '  are 
contradictina. 
13.1  would  prefer  more  details  with  the  use  of  the  help  messages. 
0  Strongly  agree  D  Agree  M  Disagree  E3  Strongly  disagree 
Comments: 
14,  The  help  messages  helped  me  imProvc  my  skill  for  giving  feedback. 
Appendix  H  11-3 E3  Strongly  agree  [11  Agree  El  Disagree  Strongly  disagree 
Conunents:  It's  ciulte  a  uniform  way 
15.  1  found  the  representation  of  my  skill  at  giving  feedback  (skill  meter)  helped  me  think  more  about 
my  skills. 
[:  1  Strongly  agree  Agree  Disagree  E3  Strongly  disagree 
Comments: 
16.  The  error  messages  were  helpful. 
E  Strongly  agree  D  Agree  Disagree  E3  Strongly  disagree 
Reason:  It  points  out  the  error.  also  Indicates  if  student  has  learnt  from  previous  Ubmission. 
17.  The  error  messages  clearly  told  me  how  to  fix  problems 
[I  Strongly  agree  3  Agree  El  Disagree  Strongly  disagree 
Reason: 
18.  McFeSPA  provided  useful  tools  for  me  to  learn  to  give  feedback. 
[:  ]  Strongly  agree  [A  Agree  [:  1  Disagree  E3  Strongly  disagree 
Comments:  Especially  in  an  automated  way 
19.  1  enjoyed  learning  with  McFeSPA. 
F1  Strongly  agree  Agree  Disagree  Strongly  disagree 
Comments: 
20.  1  can  learn  more  about  giving  quality  feedback  by  using  McFeSPA  again. 
[:  1  Strongly  agree  U  Agree  [:  1  Disagree  Strongly  disagree 
Comments: 
21.  1  would  like  to  use  McFcSPA  in  giving  feedback  to  my  students. 
[:  1  Strongly  agree  [3  Agree  0  Disagree  E3  Strongly  disagree 
Comments:  Thou2h  more  Insialit  should  be  ealned  Into  looking  at  more  severe  and  subtle 
problems  In  students. 
22.  McFeSPA  helped  me  to  finish  my  work. 
El  Strongly  agree  Agree  [3  Disagree  [:  1  Strongly  disagree 
Reason: 
- 
23.  McFeSPA  helped  me  to  finish  my  work  quickly. 
E3  Strongly  agree  Agree  Disagree  Strongly  disagree 
Reason: 
24.  McFeSPA  helped  me  to  finish  my  work  effectively. 
[]  Strongly  agree  [3  Agree  [3  Disagree  E3  Strongly  disagree 
Reason:  Up  to  a  certain  extent.  same  as  21 
25.  1  became  productive  by  using  McFeSPA. 
[]  Strongly  agree  Agree  Disagree  [3  Strongly  disagree 
Reason: 
26.  McFeSPA  can  also  be  frustrating. 
[]  Strongly  agree  Agree  Disagree  Strongly  disagree 
Reason: 
27.  Overall,  it  was  easy  to  learn  how  to  use  McFeSPA 
E3  Strongly  agree  Agree  Disagree  Strongly  disagree 
Reason: 
28.  Overall,  I  am  satisfied  with  McFeSPA. 
[:  1  Strongly  agree  [3  Agree  Disagree  Strongly  disagree 
Reason:  general  and  simple 
H.  1.3  Participant  3's  questionnaire 
1.  Initially,  I  needed  an  expert  to  help  me  use  McFeSPA. 
[]  Strongly  agree  Agree  Disagree  ED  Strongly  disagree 
Comments: 
2.  The  interface  for  creating  a  fccdback  report  is  easy  to  comprehend. 
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Comments: 
3.  The  text  explanation  helped  me  understand  how  each  function  worked. 
[I  Strongly  agree  []Agree  9  Disagree  Strongly  disagree 
Comments:  Too]-tips  would  be  helpful. 
4.  It  was  easy  to  select  the  choice  of  feedback  message,  weakness  message,  and  'positive  feedback' 
before  generating  the  feedback  report. 
[]  Strongly  agree  [I  Agree  0  Disagree  Strongly  disagree 
Comments: 
5.  It  was  easy  to  manage  the  feedback  message  by  edit/add/delete. 
E3Strongly  agree  3  Agree  E3Disagree  E3  Strongly  disagree 
Comments: 
6.  It  was  easy  to  organise  the  feedback  report. 
E]  Strongly  agree  ED  Agree  ODisagree  [3  Strongly  disagree 
Comments: 
7.  It  was  easy  to  edit  the  feedback  report. 
E3  Strongly  agree  R1  Agree  El  Disagree  [:  1  Strongly  disagree 
Comments: 
8.  It  was  easy  to  generate  the  feedback  report. 
C]  Strongly  agree  Agree  Disagree 
Comments: 
9.1  found  the  basic  idea  of  McFeSPA  helpful. 
2  Strongly  agree  E3Agree  E3  Disagree  Strongly  disagree 
Reason: 
- 
10.1  found  the  representation  of  my  skill  at  giving  feedback  (skill  meter),  after  using  McFeSPA,  made 
me  realise  I  needed  to  improve  my  skills  at  giving  feedback. 
[]  Strongly  agree  (3  Agree  E3  Disagree  Strongly  disagree 
Comments: 
I  found  the  help  messages  easy  to  understand. 
El  Strongly  agree  0  Agree  [3  Disagree  El  Strongly  disagree 
Comments:  Not  standard  help  messages 
12.1  found  help  messages  useful. 
El  Strongly  agree  Agree 
Comments: 
13.1  would  prefer  more  details  with  the  use  of  the  help  messages, 
[]  Strongly  agree  Agree  E3  Disagree  E3  Strongly  disagree 
Comments: 
14.  The  help  messages  helped  me  improve  my  skill  for  giving  fccdback. 
[3  Strongly  agree  [3  Agree  9  Disagree  El  Strongly  disagree 
Comments:  Never  used  them 
15.1  found  the  representation  of  my  skill  at  giving  feedback  (skill  mctcr)  helped  me  think  more  about 
my  skills. 
ED  Strongly  agree  Agree  Disagree  Strongly  disagree 
Comments: 
16.  The  error  messages  were  helpful. 
[:  ]  Strongly  agree  Agree  Disagree  Strongly  disagree 
Reason: 
17.  The  error  messages  clearly  told  me  how  to  fix  problems 
[-]  Strongly  agree  0  Agree  B  Disagree  0  Strongly  disagree 
Reason: 
18.  McFeSPA  provided  useful  tools  for  me  to  learn  to  give  feedback. 
[:  ]  Strongly  agree  OAgrec  Disagree  Strongly  disagree 
Comments: 
E3  Strongly  disagree 
[I  Disagree  C3  Strongly  disagree 
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E3  Strongly  agree  (19  Agree  El  Disagree  E3  Strongly  disagree 
Comments: 
20.1  can  learn  more  about  giving  quality  feedback  by  using  McFeSPA  again. 
(D  Strongly  agree  E3Agrce  [3  Disagree  Strongly  disagree 
Comments:  Need  more  theorv  before  this 
21.1  would  like  to  use  McFcSPA  in  giving  feedback  to  my  students. 
(ý  Strongly  agree  El  Agree  El  Disagree  Strongly  disagree 
Comments: 
22.  McFeSPA  helped  me  to  finish  my  work. 
[:  1  Strongly  agree  3  Agree  0  Disagree  El  Strongly  disagree 
Reason: 
23.  McFeSPA  helped  me  to  finish  my  work  quickly. 
El  Strongly  agree  [A  Agree  El  Disagree  El  Strongly  disagree 
Reason: 
24.  McFeSPA  helped  me  to  finish  my  work  effectively. 
E3  Strongly  agree  [3  Agree  E3  Disagree  E3  Strongly  disagree 
Reason: 
25.1  became  productive  by  using  McFeSPA. 
E3Strongly  agree  3  Agree  E3  Disagree  [:  1  Strongly  disagree 
Reason: 
26.  McFeSPA  can  also  be  frustrating. 
[I  Strongly  agree  [3  Agree  Disagree  El  Strongly  disagree 
Reason:  Mavbe  for  complex  proarams 
27.  Overall,  it  was  easy  to  learn  how  to  use  McFeSPA 
[2  Strongly  agree  El  Agree  [I  Disagree  [:  1  Strongly  disagree 
Reason: 
- 
28.  Overall,  I  am  satisfied  with  McFeSPA. 
C]  Strongly  agree  Agree  C]  Disagree  C]  Strongly  disagree 
Reason: 
H.  1.4  Participant  4's  questionnaire 
1.  initially,  I  needed  an  expert  to  help  me  use  McFeSPA. 
[:  ]  Strongly  agree  Agree  Disagree  Strongly  disagree 
Comments: 
2.  The  interface  for  creating  a  feedback  report  is  easy  to  comprehend. 
9  Strongly  agree  E3  Agree  0  Disagree  Strongly  disagree 
Comments: 
3.  The  text  explanation  helped  me  understand  how  each  function  worked. 
[2  Strongly  agree  Agree  Disagree  Strongly  disagree 
Comments: 
4.  It  was  easy  to  select  the  choice  of  feedback  message,  weakness  message,  and  'positive  feedback' 
before  generating  the  feedback  report. 
[:  1  Strongly  agree  Agree  [3  Disagree  Strongly  disagree 
Comments: 
- 
5.  It  was  easy  to  manage  the  feedback  message  by  edit/add/dclctc. 
(:  1  Strongly  agree  Agree  El  Disagree  Strongly  disagree 
Comments: 
- 
6.  It  was  easy  to  organise  the  feedback  report. 
[2  strongly  agree  C3  Agree  0  Disagree  Strongly  disagree 
Comments: 
7.  It  was  easy  to  edit  the  feedback  report. 
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Comments: 
8.  It  was  easy  to  generate  the  feedback  report. 
(2  Strongly  agree  E3  Agree  0  Disagree  Strongly  disagree 
Comments: 
9.1  found  the  basic  idea  of  McFeSPA  helpful. 
N  Strongly  agree  [3  Agree  E3  Disagree  Strongly  disagree 
Reason: 
10.1  found  the  representation  of  my  skill  at  giving  feedback  (skill  meter),  after  using  McFeSPA,  made 
me  rcalise  I  needed  to  improve  my  skills  at  giving  feedback. 
[2  Strongly  agree  E3Agree  [:  1  Disagree  [:  1  Strongly  disagree 
Comments: 
- 
11.1  found  the  representation  of  my  skill  at  giving  feedback  (skill  meter)  helped  me  think  more  about 
my  skills. 
(2  Strongly  agree  OAgree  [:  1  Disagree  [:  1  Strongly  disagree 
Comments: 
12.  The  error  messages  were  helpful. 
0  Strongly  agree  Agree 
Reason: 
[I  Disagree  [I  Strongly  disagree 
13.  The  error  messages  clearly  told  me  how  to  fix  problems 
El  Strongly  agree  [I  Agree  0  Disagree  Strongly  disagree 
Reason: 
14.  McFeSPA  provided  useful  tools  for  me  to  learn  to  give  feedback. 
El  Strongly  agree  Agree  Disagree  Strongly  disagree 
Comments: 
15.1  enjoyed  learning  with  McFeSPA. 
E  Strongly  agree  [3  Agree  0  Disagree  Strongly  disagree 
Comments: 
16.1  can  learn  more  about  giving  quality  feedback  by  using  McFeSPA  again. 
[]  Strongly  agree  Agree  Disagree  Strongly  disagree 
Comments: 
17.1  would  like  to  use  McFeSPA  in  giving  feedback  to  my  students. 
(2  Strongly  agree  MAgree  El  Disagree  Strongly  disagree 
Comments: 
18.  McFeSPA  helped  me  to  finish  my  work. 
0  Strongly  agree  E3Agree  C3  Disagree  C3  Strongly  disagree 
Reason: 
19.  McFeSPA  helped  me  to  finish  my  work  quickly. 
[SI  Strongly  agree  El  Agree  El  Disagree 
Reason: 
20.  McFeSPA  helped  me  to  finish  my  work  effectively. 
0  Strongly  agree  Agree  El  Disagree  Strongly  disagree 
Reason: 
21.1  became  productive  by  using  McFeSPA. 
[10  Strongly  agree  CAgree  El  Disagree  Strongly  disagree 
Reason: 
22.  McFeSPA  can  also  be  frustrating. 
El  Strongly  agree  El  Agree  E3  Disagree  Strongly  disagree 
Reason: 
23.  Overall,  it  was  easy  to  learn  how  to  use  McFeSPA 
(2  Strongly  agree  El  Agree  El  Disagree  Strongly  disagree 
Reason: 
- 
El  Strongly  disagree 
24.  Overall,  I  am  satisfied  with  McFeSPA. 
Wppendix  H  11-7 (2  Strongly  agree  [I  Agree  E3Disagree  [I  Strongly  disagree 
Reason: 
H.  1.5  Participant  5's  questionnaire 
1.  Initially,  I  needed  an  expert  to  help  me  use  McFeSPA. 
[1  Strongly  agree  0  Agree  Disagree  Strongly  disagree 
Comments: 
2.  The  interface  for  creating  a  feedback  report  is  easy  to  comprehend. 
M  Strongly  agree  (I  Agree  El  Disagree  E3  Strongly  disagree 
Comments: 
3.  The  text  explanation  helped  me  understand  how  each  function  worked. 
[I  Strongly  agree  E]Agree  [T  Disagree  E3  Strongly  disagree 
Comments: 
4.  It  was  easy  to  select  the  choice  of  feedback  message,  weakness  message,  and  'positive  feedback' 
before  generating  the  feedback  report. 
[]  Strongly  agree  9  Agree  El  Disagree  [:  1  Strongly  disagree 
Comments: 
5.  It  was  easy  to  manage  the  feedback  message  by  edit/add/delete. 
El  Strongly  agree  3  Agree  E3  Disagree  [3  Strongly  disagree 
Comments: 
6.  It  was  easy  to  organise  the  feedback  report. 
El  Strongly  agree  R1  Agree  Disagree  [3  Strongly  disagree 
Comments: 
7.  It  was  easy  to  edit  the  feedback  report. 
E3  Strongly  agree  U1  Agree  Disagree  E3  Strongly  disagree 
Comments: 
8.  It  was  easy  to  generate  the  feedback  report. 
F_]  Strongly  agree  Agree  [3  Disagree  [:  1  Strongly  disagree 
Comments: 
9.1  found  the  basic  idea  of  McFeSPA  helpful. 
0  Strongly  agree  E3  Agree  [3  Disagree  Strongly  disagree 
Reason: 
10.1  found  the  representation  of  my  skill  at  giving  feedback  (skill  meter),  after  using  McFeSPA,  made 
me  realise  I  needed  to  improve  my  skills  at  giving  feedback. 
[3  Strongly  agree  E3  Agree  E3  Disagree  Strongly  disagree 
Comments: 
11.1  found  the  representation  of  my  skill  at  giving  feedback  (skill  meter)  helped  me  think  more  about 
my  skills. 
E3  Strongly  agree  3  Agree  E3  Disagree  [:  1  Strongly  disagree 
Comments: 
12.  The  error  messages  were  helpful. 
[:  ]  Strongly  agree  E]  Agree  0  Disagree  Strongly  disagree 
Reason:  There  was  only  one  error  message  and  It  was  obscure. 
13.  The  error  messages  clearly  told  me  how  to  fix  problems 
[I  Strongly  agree  El  Agree  [3  Disagree  [D  Strongly  disagree 
Reason:  error  messages  were  not  about  problems  I  had. 
14.  McFeSPA  provided  useful  tools  for  me  to  learn  to  give  feedback. 
[3  Strongly  agree  0  Agree  [SO  Disagree  (3  Strongly  disagree 
Comments:  I'm  done  a  lot  of  marking.  but  It  was  still  Interesting 
15.1  enjoyed  learning  with  McFcSPA. 
E3  Strongly  agree  Agree  El  Disagree  Strongly  disagree 
Comments: 
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El  Strongly  agree  OAgree  E3  Disagree  Strongly  disagree 
Comments: 
17.1  would  like  to  use  McFeSPA  in  giving  feedback  to  my  students. 
[:  1  Strongly  agree  [I  Agree  3  Disagree  [:  1  Strongly  disagree 
Comments:  I  don't  teach  Proloa  anymore&  I  think  the  hard  part  is  finding  the  errors,  not 
writine  the  report. 
18.  McFeSPA  helped  me  to  finish  my  work. 
[3  Strongly  agree  E3  Agree  9  Disagree  E]  Strongly  disagree 
Reason:  I  didn't  use  it  for  "my"  work  &I  think  It  should  be  more  automated. 
19.  McFeSPA  helped  me  to  finish  my  work  quickly. 
El  Strongly  agree  [I  Agree  [3  Disagree  Strongly  disagree 
Reason:  It  would  If  It  was  more  automated 
20.  McFeSPA  helped  me  to  finish  my  work  effectively. 
[3  Strongly  agree  El  Agree  [3  Disagree  Strongly  disagree 
Reason:  It  the  history  feature  was  automated.  then  It  would. 
21.1  became  productive  by  using  McFeSPA. 
E3  Strongly  agree  E3Agrce  (SO  Disagree  Strongly  disagree 
Reason:  As  above. 
22.  McFeSPA  can  also  be  frustrating. 
[:  1  Strongly  agree  (3  Agree  Disagree  Strongly  disagree 
Reason:  Because  many  parts  feel  like  they  should  be  automated. 
23.  Overall,  it  was  easy  to  learn  how  to  use  McFeSPA 
E3  Strongly  agree  (I  Agree  El  Disagree  E]  Strongly  disagree 
Reason: 
24.  Overall,  I  am  satisfied  with  McFeSPA. 
[I  Strongly  agree  []Agree  3  Disagree  Strongly  disagree 
Reason:  need  to  be  more  automated. 
H.  1.6  Participant  6's  questionnaire 
1.  Initially,  I  needed  an  expert  to  help  me  use  McFeSPA. 
[:  1  Strongly  agree  3  Agree  El  Disagree  (:  ]  Strongly  disagree 
Comments:  It  wasn't  strictly  necessarV.  but  It  was  helpful. 
2.  The  interface  for  creating  a  feedback  report  is  easy  to  comprehend. 
[0  Strongly  agree  Agree  Disagree  Strongly  disagree 
Comments: 
3.  The  text  explanation  helped  me  understand  how  each  function  worked. 
[:  ]  Strongly  agree  3  Agree  E3  Disagree  0  Strongly  disagree 
Comments: 
4.  It  was  easy  to  select  the  choice  of  feedback  message,  weakness  message,  and  'positive  feedback' 
before  generating  the  feedback  report. 
E3  Strongly  agree  D  Agree  0  Disagree  Strongly  disagree 
Comments:  Easy.  but  needed  more  thought  than  I'd  Initially  reallsed.  I  was  assurnint!.  I'd  use 
the  same  format  for  all  students,  then  reallsed  that  different  would  he  better, 
5.  It  was  easy  to  manage  the  feedback  message  by  edit/add/dcletc. 
(2  Strongly  agree  [:  1  Agree  E3  Disagree  Strongly  disagree 
Comments: 
6.  It  was  easy  to  organise  the  feedback  report. 
(2  Strongly  agree  E3Agree  E3  Disagree  [3  Strongly  disagree 
Comments: 
7.  It  was  easy  to  edit  the  feedback  report. 
grce  Disagree  Strongly  disagree 
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8.  It  was  easy  to  generate  the  feedback  report. 
0  Strongly  agree  Agree  0  Disagree  Strongly  disagree 
Comments: 
9.1  found  the  basic  idea  of  McFeSPA  helpfW. 
(2  Strongly  agree  E3  Agree  E3  Disagree  Strongly  disagree 
Reason: 
_It  would  greatly  help  when  marking  assignment.  Even  If  It  isn't  used  (e.  [!.  assi2nment 
In  another  topic).  it's  useful  to  evaluate  what  feedback  I'd  give. 
10.1  found  the  representation  of  my  skill  at  giving  feedback  (skill  meter),  after  using  McFeSPA,  made 
me  realise  I  needed  to  improve  my  skills  at  giving  feedback. 
[I  Strongly  agree  0  Agree  9  Disagree  El  Strongly  disagree 
Comments:  Didn't  really  understand  this  voint. 
11.1  found  the  representation  of  my  skill  at  giving  feedback  (skill  meter)  helped  me  think  more  about 
my  skills. 
El  Strongly  agree  FlAgree  Disagree  Strongly  disagree 
Comments:  Using  the  system  helped  me  to  think  about  skills,  but  the  representation  on  this 
Page  didn't  mean  much  to  me. 
12.  The  error  messages  were  helpful. 
H  Strongly  agree  Agree  E3  Disagree  Strongly  disagree 
Reason: 
13.  The  error  messages  clearly  told  me  how  to  fix  problems 
[ý  Strongly  agree  EDAgree  0  Disagree  El  Strongly  disagree 
Reason: 
14.  McFeSPA  provided  useful  tools  for  me  to  learn  to  give  feedback. 
0  Strongly  agree  E3  Agee  [I  Disagree  [I  Strongly  disagree 
Comments: 
15.1  enjoyed  learning  with  McFeSPA. 
(2  Strongly  agree  []Agree  E3  Disagree  [:  1  Strongly  disagree 
Conuncnts:  Verv  nice  system  and  session.  Good  to  have  paper  exercised  too. 
16.1  can  learn  more  about  giving  quality  feedback  by  using  McFeSPA  again. 
[3  Strongly  agree  0  Agree  E3  Disagree  Strongly  disagree 
Comments:  Althou2b  would  have  its  limit. 
17.1  would  like  to  use  McFeSPA  in  giving  feedback  to  my  students. 
S  Strongly  agree  [3Agree  (:  1  Disagree  El  Strongly  disagree 
Comments:  If  I  were  markinLy  Proloa.  this  could  Lr  atly  help.  I  Imap-Ine  that  it  would  miss  aulte 
a  few  errors  thoup-h. 
18.  McFeSPA  helped  me  to  finish  my  work. 
C3  Strongly  agree  El  Agree  [T  Disagree  E3  Strongly  disagree 
Reason:  I've  only  used  n  experiment,  so  it  hasn't  help  as  vet. 
19.  McFeSPA  helped  me  to  finish  my  work  quickly. 
El  Strongly  agree  ED  Agree  [T  Disagree  Strongly  disagree 
Reason:  if  I  was  using  It  to  mark.  It  would  he  userul. 
20.  McFeSPA  helped  me  to  finish  my  work  cffectivcly. 
El  Strongly  agree  [19  Agree  [3  Disagree  E3  Strongly  disagree 
Reason: 
21.1  became  productive  by  using  McFeSPA. 
[:  1  Strongly  agree  Agree  Disagree  Strongly  disagree 
Reason: 
22.  McFeSPA  can  also  be  frustrating. 
El  Strongly  agree  El  Agree  Disagree  Strongly  disagree 
Reason: 
23.  Overall,  it  was  easy  to  learn  how  to  use  McFeSPA 
[:  ]  Strongly  agree  RI  Agree  El  Disagree  El  Strongly  disagree 
Appcndix  H  11-10 Reason: 
24.  Overall,  I  am  satisfied  with  McFcSPA. 
El  Strongly  agree  Agree  [I  Disagree  El  Strongly  disagree 
Reason: 
H.  2  Interview  data 
11.2.1  Participant  I's  interview  result 
The  results  of  Participant  I's  interview  are  about  20  minutes. 
(Experimenter:  Plain  text,  Participant  1:  Italic) 
1)  1 
Experimenter:  Do  you  have  any  previous  experience  of  giving  feedback  like  some 
training? 
Participant  1:  Yeah,  I  think  whenever  I  am  a  teaching  assistant.  The  school  of 
informatics  has  the  training  skill  course  how  to  teach  students  in  the 
tutorial  group,  how  to  providefeedback. 
Experimenter:  So  you  have  some  training,  or  quite  a  lot,  or  extensive? 
Participant  1:  Not  extensive.  Let's  say  'some,  'not  quite  a  lot' 
Experimenter:  So  you  have  some  experience  of  giving  feedback. 
Participant  1:  1  got  quite  a  lot. 
Experimenter:  Is  it  extensive? 
Participant  1:  No,  just  quite  a  lot. 
2) 
Experimenter:  How  much  of  the  time  (as  a  percentage)  did  you  need  to  learn  about  the 
system  itself  and  its  functions?  When  0%  is  no  time  spent  on  training 
and  100%  is  all  time  spent  on  training).  If  you  need  the  system  to  help 
you  to  mark  programming  assignment  to  give  feedback,  do  you  think 
how  much  do  you  need  it?  How  much  of  time? 
Participant  1:  to  learn  how  to  use  the  system? 
Experimenter:  Yeah,  when  0%  means  no  time  spent  on  training. 
participant  1:  Am  Hmm. 
Experimenter:  and  0%  means  all  time  spent  on  training.  You  may  need  it  every  time 
spent  on  training. 
participant  1:  OK,  well,  I  sayjust  need  about  10  or  15  minutes  to  start  of  it 
Experimenter:  How  is  it,  in  percentage? 
participant  1:  about  5  or  10% 
Experimenter:  OK,  about  5  or  10% 
3) 
Experimenter:  Now,  it  is  the  pedagogical  questions.  In  your  view,  how  does 
McFeSPA  help  you  increase  your  knowledge/understanding  in  the 
issue  of  leaming  to  give  feedback? 
participant  1:  Well,  it's  useful  to  see  the  citation  about  the  effect  of  the  differentform  of 
feedback  and  to  explore  the  different  skill  that  they  try  to  teach.  I  think 
that  is  quite  useful,  Sorry,  what's  the  question  again? 
Experimenter:  In  your  view,  how  does  McFcSPA  help  you  increase  your 
knowledge/understanding  in  the  issue  of  learning  to  give  feedback? 
participant  1:  Yeah,  reallyjust  by  having  access  to  those  to  that  information  about 
skills. 
Experimenter:  Do  you  mean  glossary?  Or  the  skill  meter? 
Appcndix  H Participant  1:  Yeah,  Am  but  really,  it  wasiust,  I  don't  know  I  learnedso  much  and  did 
what  it  told  me  to  do. 
4) 
Experimenter:  In  your  view,  how  does  McFeSPA  help  you  reflect/rethink  your  skills 
in  giving  feedback? 
Participant  1:  Am,  I  think  it  seem  strange  to  start  of  with  and  being  toldyou  are  doing 
wrong  but  then  I  congratulatory  I  can  see  the  benefit  ofdoing  the  way 
it  toldyou  to  andyoujust  do  it.  So  I  think  it  explores  you  to  the 
different  approaches  and  to  get  benefit  about  that  approaches. 
Comment:  The  participant  I  say  'You'  mean  'the  participant  P 
5) 
Experimenter:  Do  you  agree  that  McFeSPA  can  help  you  to  give  quality  feedback  to 
your  students? 
Participant  1:  Yeah,  I  think  so,  probably  more  than  writing  on  a  piece  ofpaper.  I  can 
structure  and  give  some  more  details 
6) 
Experimenter:  In  your  view,  what  did  you  learn  by  using  McFeSPA? 
participant  1:  1  learn  the  way  that  the  errors  are  enclosed  by  positivejeedback 
motivatingfeedback  is  very  important,  "sandwiched". 
7) 
Experimenter:  In  your  views,  is  it  possible  for  you  to  learn  McFeSPA  without  any 
assistance  from  the  system? 
Participant  1:  1  didn't  see  is  there  any  helpfile  at  all.  I  expect  that  to  be  in  the  system, 
the  help  organise  how  I  can  click  on.  It  might  be  missing  right  now 
because  I  don't  know  which  button  to  pressfirst.  I  don't  know  which 
act  to  do. 
Experimenter:  Oh,  right.  You  expect  to  have  help  button  to  select  by  your  need. 
Participant  1:  Yeah,  because  I  don't  know  which  button  to  pressfirst.  I  don't  know 
which  act  to  do 
Experimenter:  So,  if  the  help  button  is  available  then  you  are  possible  to  learn. 
Participant  1:  1  think  so,  yeah.  You  need  to  be  able  to  help.  This  is  the  McFeSPA.  In 
order  to  use  this,  you  have  to  do  this  than  that  step.  Once  you  were 
told  that  you  be  ablefind  by  yourseýf  I  can  get  an  orientation  to  the 
system. 
8) 
Experimenter:  In  you  view,  can  you  apply  the  knowledge  you  obtain  by  using  the 
system  to  mark  any  programming  assignment  (not  only  Prolog)? 
participant  1:  Umm,  I  guess  so.  I  think  Prolog  is  quite  simple  in  the  range  of  errors. 
You  make  over  language  more  complicated  so  task'able  is  the  main 
analysis  of  them  and  be  able  to  provide  thefeedback  might  be 
complicated  but  in  theory  it  can. 
9) 
Experimenter:  What  do  you  like  in  particular  about  McFcSPA? 
participant  1:  Am,  I  like  the  automated  analysis  tool  that  automatedfind  the  error  and 
give  the  location  point.  That  is  very  good 
10) 
Experimenter:  What  do  you  dislike  in  particular  about  McFeSPA? 
participant  1:  1  think  the  range  offeedback  is  limited.  It  will  be  nice  ifyou  have  a 
broader  range  ofsample  sentences. 
Appcndix  H  11-12 Comment:  If  we  could  have  plug-in  of  the  sample  sentences,  we  could  do  in  the 
current  version.  There  is  a  research  (in  Sussux  University?  )  that 
provides  a  number  of  samples  of  feedback  on  students'  programming 
assignment. 
11) 
Experimenter:  Do  you  have  any  suggestions  for  improving  McFeSPA? 
participant  1:  Well,  yeah,  I  think  I  have  made  some  suggestion  during  using  the  system. 
Experimenter:  It  might  be  easier  if  you  use  it  and  give  the  comment  during  the  use. 
Participant  1:  OK.  "at  would  be  nice  when  you  click  on  this?  I  would  see  the  text  on 
here  and  when  you  click  on  the  option  so  you  can  see  automatically. 
Hatyou  want  it  is  going  to  be  andyou  can  see  whatyou  don't  want  it 
to  be.  And  also  when  you  add  this  in  this  bit  you  can  choose  to  do  this. 
It  caps  the  same  window  so  you  can  see  what  they  look  like  its 
combination.  OK.  That'll  be  quite  nice. 
Comment:  The  participant  giving  comment  on  the  'Choices  for  more  errors'  interface. 
participant  1:  And  that  when  I  create  the  report  this  is  too  much  here.  IfI  lost  in  here, 
ifI  canfind  next.  The  window  is  too  small  so  maybe  ifyou  happy  to 
collapse  it.  You  click  on  the  design  error  it  will  show  you,  give  you 
more  space  on  the  screen  and  then  onefinal  thing  when  you  generate 
thefinal  report.  It  will  be  nice  if  this  look  like  a  text  screen  so  ifl  can 
go  here  I  can  change  it  as  the  performance  I  want.  So  it's  quite  clear, 
multiple  line  here,  add  the  extra  text,  so  the  lastfinal  check,  is  it  has 
many  operation  then  I  will  save  or  send  andjust  check  on,  go  back  to. 
Go  back  to  this  screen  and  stop  editing  here.  Right  now  you  got  all  this 
different  bit  and  it's  hard  tofit  it  together  to  make  the  report.  But  when 
now  you  put  them  together,  it  will  be  nicejus  say  OK  move  this  bit 
around  to  add  it  a  text  before  you  can  save  it. 
12) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Main'  interface? 
Participant  1:  5 
13) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Choices  for  More  Errors'  interface? 
participant  1:  4  (handle  the  text) 
14) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Choices  for  One  Error'  interface? 
participant  1:  5 
15) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Taking  into  history  of  student's  errors' 
interface? 
participant  1:  3,  actually  this'quite  hard  because  you  always  have  to  click  the 
students'profile.  It  should  always  automatically  put  that  on.  That  will 
be  better.  So  Iprobably  say  3. 
Comment:  In  order  to  check  the  user's  giving  feedback  loop,  we  need  to  provide  a 
button  to  check  whether  the  user  taking  into  the  history  of  student's 
errors. 
16) 
Appendix  H  11-13 Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Add  Extra  Design  Effor'  interface? 
Participant  1:  1  say  4.  It  will  be  nice  ifyou  have  more  option  here 
Comment:  Provide  more  option  beyond  'Add',  'Delete',  and  'Update'  button. 
17) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Feedback  Template'  interface? 
Participant  1:  It's  easy  to  use.  I  give  5  hut  the  pictures  are  different  to  see.  Ifyou  could 
make  the  image,  you  could  make  the  text  more  clear. 
18) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Create  Feedback  Report'  interface? 
Participant  1:  1  could  say  3  because  it's  too  much  detail  going  on. 
19) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Draft  Feedback  Report'  interface? 
Participant  1:  Is  it  save  here? 
Experimenter:  Yes,  it  is. 
Participant  1:  1  say  3,  but  I'm  not  sure  can  it  save  because  the  instruction  is  not  clear. 
A  nd  I  need  some  kind  of  instruction  say  you  arefree  to  edit. 
20) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Skill  Meter'  interface? 
Participant  1:  ON  That  was  good.  I  like  that.  Am  I  say  5.1  didn't  actually  realise  these 
lines  explain  each  other  ofthese  bars.  So  it  might  he  better  ifyou  put 
this  line  under  each  bar 
Experimenter:  Right. 
Participant  1:  Because  I  didn't  realise  its  relationship. 
21) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFcSPA  when  you  use  the  system  the  first 
time  to  mark  the  first  script? 
Participant  1:  4 
22) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFcSPA  when  you  use  the  system  the 
second  time  to  mark  the  second  script? 
Participant  1:  6 
23) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFeSPA  when  you  use  the  system  the  third 
time  to  mark  the  third  script? 
participant  1:  7 
Experimenter:  Thank  you  very  much  for  your  help  to  take  part  in  this  study. 
H.  2.2  Participant  2's  interview  result 
The  results  of  Participant  2's  interview  are  about  36  minutes. 
(Experimenter:  Plain  text,  Participant  2:  Italic) 
Appendix  H  11-14 1) 
Experimenter:  What  is  your  previous  experience  of  giving  feedback  like?  Some 
training  (How  often?  ) 
Participant  2:  1  have  ever  trained  before.  Am.  Notformally  but  likefor  givingfeedback 
during  marking  when  I  was  teaching  in  Malaysia.  I  had  to  do  lecture 
myself  I  had  to  set  a  question  myselfand  I  marked  mysel( 
Experimenter:  So  you  never  have  any  train  before  but  you  got  experience  by  yourself 
Participant  2:  Yeah,  hut  I'm  also  marking  here. 
Experimenter:  So  you  are  teaching  assistant  here. 
Participant  2:  Yeah,  I  had  a  little  hut  so  I  was  markingfor  T"year  in  JA  VA  assignment. 
So  they  give  me  a  marking  guide.  They  can  give  use  a  specialformat. 
Experimenter:  So  you  haven't  been  trained  before 
Participant  2:  Yeah 
Experimenter:  But  you  have  experience  by  yourself.  Do  you  think  your  experience 
just  some,  or  quite  a  lot,  or  extensive 
Participant  2:  Am,  not  extensive.  I  don't  know  whatyou  mean  by  "quite  a  lot" 
Experimenter&  Participant  2:  laugh 
Participant  2:  1  still  be  a  student  so  I  have  some.  Maybe  you  can  say  maybe  three  years 
orfour  years  but  I  thinkfor  two  years  and  I  also  here  helping  but  part 
time.  You  know,  like  I'm  not  marking  all  the  time  but  I  help  a  little  hit 
so  maybe  three  years.  I  don't  know  what  do  you  think  about? 
Experimenter:  Now,  you  are  the  I"  year  PhD. 
participant  2:  but  when  I  am  MSc,  I  was  also  helping  but  was  rather  marking  with  a 
lab.  Ijust  was  helping  with  the  lab  everything  but  not  marking  but  this 
year  I  was  marking. 
Experimenter:  All  right. 
participant  2:  And  2  years  in  Malaysia.  Like  I  had  some  exam  so  I  had  marked. 
Experimenter:  That's  quite  a  lot. 
participant  2:  But  I  think  not  quite  a  lot.  Maybe  compare  to  some  people  here.  You 
know,  it's  not.  You  know,  they  were  teaching  but  I  did  not  here.  Maybe 
some,  I  expect. 
Experimenter:  OK. 
2) 
Experimenter:  OK.  How  much  of  the  time  (as  a  percentage)  did  you  need  to  learn 
about  the  system  itself  and  its  functions?  I  mean  assume  that  when  you 
use  the  system  to  mark  Prolog  programming  assignment.  Do  you  think 
do  you  need  any  train  or  any  help  from  the  system,  any  demonstration, 
for  example? 
participant  2:  Yeah,  ofcourse. 
Experimenter:  If  I  offer  0%  means  no  time  spent  on  training  and  100%  means  all  time 
spent  on  training 
participant  2:  OK. 
Experimenter:  and  100%  means  all  time  spent  on  training.  I  need  to  learn  to  use  or  to 
see  the  demonstration. 
participant  2:  Oh,  no.  I  think  atfirst  when  you  show  me  the  demo  atfirst.  You  know 
you  have  a  video  running.  Yeah,  I  couldn't  really.  I  mean  I  was 
watching  it  but  I  didn't  know  when  you  show  me  personally  how  to  do 
it.  It  looked  ok  when  I  was  using  it  thefirst  time  I  didn't  know  whether 
I  could  use.  Probably,  I  realise  it  was  quite  easy  so  it  was  quite  quick. 
F,  xperimenter:  OK.  Do  you  think  you  need  any  training  again  (as  in  percentage) 
Appcndix  H  11-15 Participant  2:  You  mean  now.  Ah,  I  wouldn't  say  zero  but  maybe  5  or  10  percent.  I 
think  I  am  comfortable  with  the  system  but  you  based  on  what  I  did.  I 
don't  know  how  much  morefunctionality  it  was.  Maybe  it  has  more 
advance.  I  think  butjust  what  I  learnt. 
Experimenter:  All  right.  Some  functionality  I  have  tested  usability  of  the  system  but 
don't  test  some  in  this  study.  I  have  to  specific  on  some  functionality. 
Participant  2:  1  don't  know  what  is  zero.  "at  is  another  one? 
Experimenter:  0%  means  no  time  spent  on  training  and  100%  means  all  time  spent  on 
training  and  100%  means  all  time  spent  on  training.  I  need  to  learn  to 
use  or  to  see  the  demonstration. 
Participant  2:  sojust  5  or  10  % 
3) 
Experimenter:  In  your  view,  how  does  McFeSPA  help  you  increase  your 
knowledge/understanding  in  the  issue  of  learning  to  give  feedback? 
Participant  2:  1  think  it  more  systematic  and  more  structure.  Maybe  because  the 
problem  is  Am  it  make  zero  like  when  you  have  the  problem  to  solve 
and  that  was  the  solution.  A  h,  you  know  don't  see  the  bigger  picture. 
OK  here  are  the  problems  like  you  say.  This  is  semi  colon  or 
unreachable  goal.  It'sjust  organises  the  structure.  It's  better  than  I 
did.  Stop  meform...  because  sometime  I  lookfor  the  relatedproblem 
like  ...  the  students  didn't  do  this  and  I  need  really  to  do  something 
else  ...  and  that  make  my  marking  more  difficult  than  I  realise  because 
I  marked  manually  a  lot.  And  always  I  try  to  type  why  student  do  this 
and  more  psychological  but  sometime  I  think  it's  easy  and  quick  and 
maybe  that's  all  the  student's  needfor  now.  That's  what  I  realise. 
realise  that  maybe  I  have  been  thinking  that  Igive  you  more  structure 
and  oManise  the  w!  U  of  marking 
Experimenter:  OK,  I  am  going  repeat  the  question  and  show  you  an  example.  How 
does  McFeSPA  help  you  increase  your  knowledge/understanding  in 
the  issue  of  leaming  to  give  feedback? 
Participant  2:  Yeah. 
Experimenter:  If  you  answer  wrong,  the  system  will  offer  help  but  as  I  observed  you. 
You  didn't  answer  wrong.  You  didn't  get  any  help  from  this  because 
you  always  answer  right.  Do  you  remember? 
participant  2:  Yeah.  Yeah.  Yeah. 
Experimenter:  For  example.  This  one  you  never  answer  wrong.  I  think  you  are  an 
experience  teacher. 
participant  2:  Laugh,  yeah.  So  in  term  of  knowledge,  maybe  not  but  it  is  a  good  way  of 
presenting  of  thefeedback  because  it  structure  and  organise  but  I 
don't  know  about. 
Experimenter:  OK.  You  never  use  the  system  before  when  you  use  it  do  you  gain  any 
knowledge  in  giving  feedback  by  using  the  system. 
participant  2:  A  h,  I  think  it's  better  because  it  taught  me  how  to  be  simple  and  straight 
forward  about  myfeedback. 
Experimenter:  All  right. 
participant  2:  And  not  analyse  too  much  sometime.  It's  better  tojust  say  ok.  Yeah,  it's 
aproblem  and  I  thinkfor  student's  learning.  For  example,  learning  to 
use  program,  maybe  this  is  other  thing  that  they  need  to  know  rather 
than  I  don't  know  more  complicate  than  I  think.  Once  I  can  get  rid  of 
the  simple  problem  when  they  solved  more  difficult  problem.  It  not  so 
Appendix  H  11-16 such  a  big  issue  any  more.  Yeah,  because  we  can  be  quite  implicit 
when  we  are  trying  to  givefeedback  we  don't  realise.  Wejust  have  to 
count  them,  OK  missing  cut.  You  know,  just  tell  them  that  you  are  very 
implicit.  We  are  trying  to  say.  Oh,  this  is  not  a  good  kind  offeedback 
maybe  doesn't  highlight.  Maybe  all  they  need  to  know  is  no  cut.  In  that 
sense,  the  knowledge  I  learnedjust  to  be  simple. 
Experimenter:  All  right.  Looks  like  it  give  more  explanation  and  help  you  to  give 
feedback 
Participant  2:  because  you  had  like  design1implement1style.  You  know  you  had  that  but 
I  wouldn't  have  that.  Yeah,  it's  systematic.  I  think. 
Experimenter:  All  right. 
4) 
Experimenter:  In  your  view,  how  does  McFeSPA  help  you  reflect/rethink  your  skills 
in  giving  feedback? 
Participant  2:  Am.  I  think  generally.  I'm  verypositive  anyway.  Am.  when  I  markedAm. 
but  not  like  I  don't  I  think  the  student  had  done  giving  a  very  good 
answer  that  I  never  seen  before  something  special  than  I  will  say  well 
done  or  I  will  give  a  very  excellence  but  I  wouldn't  do  it  normally.  I 
wouldn'tjust  say  excellence  or  well  done.  Ifthey  have  done  a  normal 
mark  so  that  sense  I  think  it  more  positive  than  I  would  be  normally. 
Oh,  sorry,  how  is  the  question? 
Experimenter:  In  your  view,  how  does  McFeSPA  help  you  reflect/rethink  your  skills 
in  giving  feedback? 
Participant  2:  Yeah,  I  think  that  is  may  most  of  what  I  toldyou  thefirst  part.  I  think 
what  I  like  about  its  automatic.  You  know  I  like  make  the  real  of 
marking  because  it  is  so  much  quicker.  .  4nd  I  think  it  is  very  good. 
Experimenter:  Do  you  think  the  skill  meter  help  you  to  rethink  you  in  giving  feedback 
when  you  have  a  look  this? 
Participant  2:  Possibly,  yeah,  yeah,  some  of  them  but  I  already  got  some  helpfrom  the 
system  to  help  me  like...  do  thatfeedback,  So  I  already  have  a  good 
meter  skill  because  the  system  helping  me. 
Experimenter:  In  term  of  the  help  message.  Does  it  help  you  to  reflect  or  rethink  about 
this  rather  than  this? 
participant  2:  Yeah,  ok,  the  messages  themselves,  1h,  yes,  they  have.  I  think  it's  good 
because  it  gave  the  line  number.  It  gave  problems.  Yeah,  it  could  make 
me  think  more  an  automatic  way  then  because  it  automatically  gave 
me  three  errors  like  this.  You  know  I  normally  wouldn't  say  I  would 
just  say  yeah,  there  were  more  errors  that  I  wouldpoint  and  say  same 
as.  I  wouldjust  say  this  two  errors  same  as...  You  know  but  this  one 
gave  a  report  so  umm  I  think  it  would  help  me  more  clear  andprecise 
about  myfeedback  like,  yeah,  and  break  down  every  erroryou  know. 
Experimenter:  All  right. 
5) 
Experimenter:  Do  you  agree  that  McFeSPA  can  help  you  to  give  quality  fccdback  to 
your  students? 
participant  2:  Yeah,  I  think  quality  up  to  a  curtain  extent  because  quality  can  be  a  lot 
of  things  I  think.  4  quality  in  term  of  time  definitely  because  marking 
manually  take  a  long  time  and  this  one  is  very  quick  because  it  does 
the  analyse  I  think  it's  great.  Youjust  have  a  code  andyou  can  analyse 
ýýppendix  H  11-17 and  it  comes  with  that.  I  thinkfor  me  that  quality  because  I  don't  do  it 
myself  then  quality  because  of  time.  I  think  I  save  a  lot  of  times.  Umm 
in  term  ofthe  messenger,  I  think,  yes,  for  simple  and  quick  messages 
like  syntax  error  so  you  say  missing  cut  and  all  that.  Yes,  definitely  but 
beyond  that.  Let's  sa  maybe  the  students  actually  has  some  other  y 
problems  that  deep  or  more  subtle  thatyou  can'tjust  getfromjust 
saying  or  these  arefive  missing  parenthesis  but  when  you  use  the 
system  You  don't  realise  you  have  to  look  at  the  solution  and  lookfor 
more  the  bigger  problem  but  that  you  have  to  do  your  self  I  think  so 
that  I  couldn't  do  with  the  system. 
Experimenter:  Am  Hmm 
Participant  2:  Not  sayfor  basic  butfor  quick  and  that  I  said  You  know,  it's  very  good  I 
thinkfor  like  tutorial  or  like  exercisefor  I"  year  students  when  you 
want  to  answer  you  want  to  sayjust  that's  the  basic  skill  but  beyond 
that  if  they  are  going  to  like  intermediate  or  advance  level,  I  think,  or 
you  want  to  see  a  certain  pattern.  Maybe,  for  example,  the  parenthesis, 
you  know  the  one  that  they  are  missing  the  parenthesis.  That  is  like 
basic  mathematic.  It's  not  to  do  with  the  programming  so  they  are 
mathematic  skill.  They  are  like  mathematic  skill.  So  as  a  tutor,  let's 
say,  do  something  else.  So,  you  can  relate  and  say  oh!  This  showed 
that  you  know  you  really  need  to  learn  your  algebra.  Youreallyneed 
to  ....  which  is  somethingyou  learn  in  school  but  I  think  the  system 
doesn't  necessary  help  to  do  those  kind  of  analysis. 
Experimenter:  but  in  the  kind  of  implementation  issue.  The  system  will  not  process  if 
lack  of  another  parenthesis.  This  type  of  error  is  classif  icd  in  the 
system  as  implementation  issue. 
Participant  2:  Yeah,  I  think  missing  the  parenthesis  isjust  a  syntax  error  or  sorry 
maybejust  actually  allows  do  that  but  what  I  am  saying  like  it's  a 
subtle  error  where  is  actually  it  not  answering  the  question  but 
syntactically  collect.  You  know  what  I  mean. 
Experimenter:  Like  a  logical  error. 
Participant  2:  Yeah,  yeah,  yeah,  that's  right.  So  I  think  the  system  doesn't  help  to  solve 
this  kind  oferror  but  then  it's  up  to  you.  So  it  has  to  useyour  thinking 
and  also  use  the  system  to  get  a  really  goodjeedback  and  excellence 
feedback  Yeah  I  think  the  system  is  good  because  I  never  use  anything 
like  this.  I  alwaysjust  use  hand  marking.  So  I  don't  know  this  is  my 
first  system.  I'm  using  which  is  good  so  it'sfantastic. 
Commcnt:  Participant  2  thinks  quality  fccdback  is  that  McFcSPA  give  automatic 
analyse  code  quickly.  PT  2  think  in  term  of  saving  time  (is  the  quality 
feedback) 
6) 
Experimenter:  In  your  view,  what  did  you  learn  by  using  McFcSPA?  I  think  you 
already  answered. 
Participant  2:  laugh,  Yeah  like  the  automated  way  of  this  thing.  I  think  they  are 
fantastic  and  I  think  they  should  be  used  because  I  don't  know  many 
people  you  will  speak  to  hutfor  me  it's  very  quick  ummfor  example.  It 
depends  how  much  you  want  to  when  you  marking  umm  some  time 
when  they  marking  assignment  they  contribute  only  I  or  2  percent  to 
Appcndix  11  TR the  student  over  all  mark  so  you  don't  have  to  worry  ifyou  are  giving 
them  very  personalise  like  sometime  because  I  have  been  doing 
manual.  So  what  happen  when  I  do  marking  the  student's  thing  I  can 
see  the  way  theyprogram.  The  way  they  actually  are  and  whether  they 
are  weakness  or  strength  are.  In  a  very  like  umm  maybe  in  mathematic 
is  not  able  to  do  something.  You  know  like  student's  characteristic  but 
think  all  these  things  are  not  necessary.  Let's  sayfor  assignment  that 
contributes  to  I  or  2  percent.  It  takes  too  much  time  because  you  are 
thinking  andyou're  marking.  You  are  notjust  looking  at,  OK,  here  it's 
right,  here  it's  wrong.  You  know  so  I  think  this  is  excellencefor 
assignment  andyou  know  youjust  get  them  quickly  rather  than  a  very 
big  assessment  where  it's  50  percent  you  know  something  is  very  big. 
You're  definitely  to  look  and  analyse  their  code  much  more  in  that  and 
lookfor  more  subtle  error.  Some  more  like  pattern  and  the  way  they 
program.  I  think  this  system  is  excellencefor  marking  but  I  am  sure 
this  is  very  difficult.  ltjust  analyse  the  error  OK  andjust  say  ok  here 
arefive  errors.  I  think  that's  good. 
Experimenter:  It  summarize  of  the  errors. 
Participant  2:  Yeah,  yeah.  It's  very  good.  And  also  as  a  human,  we  can  make  a  mistake, 
maybe  we  don't  realise  umm  sometime  we  don't  realise  we  are 
marking,  weforget.  Sometime  we  look  at  the  code.  It's  correct  but 
actually  it's  wrong  so  I  think  using  the  automated  way  accurate  at 
least  catch  the  errors.  You  know  sometime  we  don't  see  it. 
7) 
Experimenter:  All  right,  in  your  views,  is  it  possible  for  you  to  learn  McFeSPA 
without  any  assistance  from  the  system? 
Participant  2:  Yeah,  it's  ok.  That's  because  I  have  used  this  with. 
Experimenter:  Scaffold-on  mode. 
Participant  2:  Yeah,  it's  possible 
Experimenter:  You  are  familiar  with. 
Participant  2:  Yeah.  It's  ok 
8) 
Experimenter:  In  you  view,  can  you  apply  the  knowledge  you  obtain  by  using  the 
system  to  mark  any  programming  assignment  (not  only  Prolog)? 
Participant  2:  Yeah,  I  think  Mell,  I  don't  know,  depend  on  how  the  system  analyse  this. 
Experimenter:  The  knowledge  to  apply  to  other  programming  language 
Participant  2:  Yeah,  Yeah,  Yeah,  generally.  It'sjust  like  I  toldyou.  It's  difference.  In 
the  structure,  automation,  organisation  which  is  the  same  in  all 
programming  language. 
9) 
Experimenter:  What  do  you  like  in  particular  about  McFcSPA? 
Participant  2:  Laugh,  it's  very  quick  and  also  it's  easy  to  use  in  general,  veryfew  bug 
sojar.  I  think  it's  good.  I  think  it's  very  simple  and  umm  as  well  every 
time  it  pops  up,  come  up,  almost  always  like  the  same  one  are  two 
kinds  ofinessages.  You  know  "Are  you  sure?...  "  so  it  was  very  easy  to 
use.  You  don't  read  different  message  all  the  times  and  I  think  the 
uniformity  it's  easy  to  use. 
Experimenter:  OK. 
10) 
Experimenter:  What  do  you  dislike  in  particular  about  McFcSPA? 
Appcndix  11  11-19 Participant  2:  Am,  I  don't  know.  I  didn't  read  the  ...  when  I  say  generate  whenever  the 
report.  I  didn't  actually  read  that  thing  because  I  belief  that  it 
generates  the  errors  Properly.  Ok,  I  have  to  think  about  this  more. 
Experimenter:  You  can  use  the  system  again,  and  see  what  do  you  dislike  it? 
Participant  2:  Yeah.  Actually  I  didn't  realise.  Yeah,  now  I  realise.  I  didn't  like  when 
you  go  create  report  and  then  askyou  to  choose  the  template  of  what 
kind  of  template  you  want  it  to  be  because  I  suppose  it  to  select  I  see 
the  point.  It's  ok  but  I  don't  know  why  it  not  the  right  answer  even 
though  I  see  the  rational.  OK  how  you  present  it.  Sometime  you  want 
me  to  say  something  else  and  then  error  and  then  say  something  else.  I 
don't  know  I  didn't  like  it  thefirst  time  I  say  it  because  it  looks 
complicatedyou  know  at  this  style  especially  when  the  scaffolding  was 
on.  That  the  system  tried  to  fell  me  that  I  didn't  choosing  the  right 
template  but  I  didn't  know  what  the  right  template?  Suppose  to  be  so 
that  was  a  little  bit  Am,  yeah. 
Experimenter:  Do  you  have  any  suggestions  for  improving  McFeSPA? 
Participant  2:  Yeah.  I  thinkfor  now  it's  a  good  assessment  because  it  highlight  the 
error  but  I  think  umm  this  probablyjust  got  a  problem  in  that  it  can  try 
e.  g.  it  said  ok,  number  oferror  this  timefive,  and  then  previous  time 
two  but  it's  solving  the  same  problem.  Let's  say  it  was  a  different 
program  that  the  student's  wrote  but  let's  say  it's  the  same  student 
they  did  one  exercise  and  this  is  the  2d  exercise  they  are  doing  or  is  it 
the  same  exercise? 
Experimenter:  Yeah. 
Participant  2:  Oh,  ok,  so  then  it's  not  so  bad.  Let's  say  if  they  are  the  I"  exercise  then 
the  2  nd  exercise  now,  which  is  different  problem.  What  am  I  saying  is, 
those  numbers  don't  reflect  anything.  The  numbers  of  mistakes  maybe 
doing  something  likepercentage.  You  know  something  more 
proportional  rather  than  number  ofmistakes  because  like  let's  see  you 
makefive  mistakes  last  time  and  now  you  make  three.  I  didn't  like  that 
message  that  "Well  done  "I  wouldn't  say  "  Mell  done  ".  I  don't  know  I 
think  they  are  doing  the  same  mistake  that's  the  whole  point.  It  doesn't 
reflect  like  sometime  they  didn't  learn  anything.  I  don't  think  analyse 
the  previous  and  current  error  in  the  more  realistic  way.  Maybe  not 
just  the  number  oferrors,  maybe  they  are  confusing  but  this  might  be 
good  when  you  use  the  system  with  the  I"  simple  assignment  to  the 
students.  I  think  this  is  quite  very  useful.  It's  very  quick.  I  think  in  term 
oftime. 
Experimenter:  Right. 
12) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Main'  interface? 
Participant  2:  Am,  6. 
13) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Choices  for  More  Errors'  interface? 
Participant  2:  Oh,  yeah,  very  easy.  6  yeah. 
14) 
Appendix  H  11-20 Experimenter:  On  the  scale  of  I  *to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Choices  for  One  Error'  interface? 
Participant  2:  Yeah  6  as  well. 
15) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Taking  into  history  of  student's  errors' 
interface? 
Participant  2:  Yeah  6  as  well, 
16) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Add  Extra  Design  Error'  interface? 
Participant  2:  1  didn't  use  it  Am.  I  wouldsay  4  but  I  don't  think  it  is  difficult.  Actually 
even  I  didn't  use  it  yet. 
17) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Feedback  Template'  interface? 
Participant  2:  Laugh,  this  interface  is  very  easy  to  use,  7. 
18) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Create  Feedback  Report'  interface? 
Participant  2:  This  one  maybe  J.  Just  that,  it  has  a  lot  of  thing  to  do.  Actually  it's  not 
bad  at  all. 
19) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Draft  Feedback  Report'  interface? 
Participant  2:  Yeah,  that  was  easy,  6. 
20) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Skill  Mctcr'  interface? 
Participant  2:  1  think  the  explanation  should  be  there  (under  each  bar).  I  could  say  6. 
21) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  di  ft  icult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFeSPA  when  you  use  the  system  the  first 
time  to  mark  the  second  script? 
Participant  2:  5  maybe. 
22) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFeSPA  when  you  use  the  system  the 
second  time  to  mark  the  second  script? 
Participant  2:  6,  after  that. 
23) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFcSPA  when  you  use  the  system  the  third 
time  to  mark  the  second  script? 
Participant  2:  Yeah,  I  think  the  Y'd  one  also  6  yeah. 
Experimenter:  Thank  you  very  much  for  your  attention  in  this  study. 
11.23  Participant  3's  Interview  result 
The  results  of  Participant  3's  interview  are  about  21  minutes. 
Appcndix  11  11-21 (Experimenter:  Plain  text,  Participant  3:  Italic) 
1) 
Experimenter:  Do  you  have  any  previous  experience  of  giving  feedback  like  some 
training? 
Participant  3:  Some  training 
Experimenter:  Right,  you  have  some  training  before  you  are  teaching  assistant. 
Participant  3:  Yeah,  hatfday  or  something. 
Experimenter:  Do  they  give  you  any  train?  What  did  they  teach  you? 
Participant  3:  Basically,  yeah,  they  told  us  the  basic  principle,  something  infeedback. 
How  to  he  supportive,  how  to  critical?  Something  likes  that.  That's 
quite  pretty  enough,  general  knowledge. 
Experimenter:  Right,  do  you  have  practical  experience  of  giving  feedback.  I  think  you 
have  ever  marked  before. 
Participant  3:  Yeah 
Experimenter:  Do  you  think  how  often? 
Participant  3:  1  marked  expert  system  lab  20  sheets  a  year. 
Experimenter:  20  sheets  a  year. 
Participant  3:  20  sheets,  20  students 
Experimenter:  Only  once  a  year. 
Participant  3:  Yeah,  only  once,  only  once  a  year. 
Experimenter:  Not  repeat?  I"  lab,  2nd  lab 
Participant  3:  No,  they  gave  me  all  the  sheets  at  one  time.  This  is  a  multiple  test,  small 
Cprogram  and  be  accepted  to  got  to  the  next  step. 
Experimenter:  So  you  marked  only  once  a  year,  and  you  think  you  have  some 
experience. 
Participant  3:  Yeah 
2) 
Experimenter:  How  much  of  the  time  (as  a  percentage)  did  you  need  to  learn  about  the 
system  itself  and  its  functions?  When  0%  is  no  time  spent  on  training 
and  100%  is  all  time  spent  on  training).  If  you  need  the  system  to  help 
you  to  mark  programming  assignment  to  give  fccdback,  do  you  think 
how  much  do  you  need  it?  How  much  of  time? 
Participant  3:  For  the  system? 
Experimenter:  Yeah 
Participant  3:  10% 
Experimenter:  Do  you  have  any  comments  about  this? 
Participant  3:  No,  please  straightforward 
Experimenter:  Right,  next. 
3) 
Experimenter:  Now,  it  is  the  pedagogical  questions.  In  your  view  ' 
how  does 
McFcSPA  help  you  increase  your  knowlcdgc/understanding  in  the 
issue  of  learning  to  give  fccdback? 
Participant  3:  Basically,  it  said  in  the  meter  a  word  some  asking  question  or 
something.  Usually  they  do  not  allow  write  comments  and  ask 
questions  in  my  marking.  lijustfinds  the  mistake  than  I  mark  so  they 
not  allow  me  to  write  the  comments.  The  suppose  it  will  be  bad  to 
marking  comment  or  something 
Experimenter:  I  mean,  how  does  McFcSPA  help  you  increasc  your 
knowlcdge/understanding  in  the  issue  of  learning  to  give  feedback? 
Appcndix  If  11-22 Participant  3:  Well,  this  one  said  contradicting  with  before  time  talk.  Well,  this  bit  so 
speed  which  confuse. 
Experimenter:  Oh,  you  confuse. 
Participant  3:  And  I  learn  a  whole  as  a  better  way. 
Experimenter:  Because  you  never  provide  feedback  like  this. 
Participant  3:  Maybe  bit  difference.  "at,  somethingyou  teaching,  maybefor  English 
or  something  you  made,  be  more  critical  or  something  but 
...  just  give 
this  a  mistake,  this  is  a  mistake. 
Experimenter:  Right,  in  your  view,  how  does  McFeSPA  help  you  increase  your 
knowledge/understanding  in  the  issue  of  learning  to  give  feedback? 
We  don't  point  out  at  the  domain  knowledge  of  programming  but  we 
point  out  at  the  domain  knowledge  of  giving  feedback. 
Participant  3:  not  much. 
Experimenter:  because? 
Participant  3:  because  I  am  used  to  givingfeedback  in  the  normal  way,  in  the  standard 
way  so  it's  hard  to  change  in  an  hour.  It  happens  like  thisfor  two 
years.  I  am  quite  used  to  givingfeedback  in  the  same  way. 
Experimenter:  Right,  you  are  familiar  with. 
Participant  3:  Yeah,  Finjamiliar. 
Experimenter:  with  pointing  out  this  wrong  and  this  right,  not  familiar  with  extending 
messages,  umm. 
Participant  3:  Yeah. 
Experimenter:  for  two  years? 
Participant  3:  Yeah,  two  years. 
Experimenter:  And  ok,  next  question. 
4) 
Experimenter:  In  your  view,  how  does  McFcSPA  help  you  reflect/rethink  your  skills 
in  giving  feedback?  You  can  use  the  system  again  if  you'd  to  use. 
Participant  3:  Am,  ok  what  is  the  question? 
Experimenter:  In  your  view,  how  does  McFeSPA  help  you  rcflcct/rcthink  your  skills 
in  giving  feedback? 
Participant  3:  1  think  it's  more  structure. 
Experimenter:  Am  11m 
Participant  3:  You  see  the  mistake  than  you  see  whatfeedbackyou  want  to  give.  It's 
like  an  assembly  change,  when  I  was  doing  it  manually  it  tended  to  be 
quite  random,  but  this  system  provides  more  structure.  You  can't  skip 
step  but  manually,  you  see  the  sheet  andyoujust  cite  the  single 
comments  of  it  but  here  you  have  to  go  the  whole  loop. 
Comment:  PT  3  doesn't  know  that  the  system  doesn't  control/force  the  use  to  sequence 
giving  error  messages.  The  user  can  select  any  error  type  (don't  be 
necessary  to  sequence) 
Experimenter:  OK,  next. 
5) 
Experimenter:  Do  you  agree  that  McFcSPA  can  help  you  to  give  quality  feedback  to 
your  students? 
Participant  3:  Yeah,  I  think  so  because  it  allows  you  to  add  more  errors  something  else. 
It  can  help,  yeah. 
Experimenter:  OK,  next. 
6) 
Experimenter:  In  your  view,  what  did  you  learn  by  using  McFcSPA? 
Appendix  11  11-23 Participant  3:  Kat  I  learn? 
Experimenter:  Am,  right  what  did  you  learn? 
Participant  3:  Oh,  I  think  I  learnt  different  way  of  givingfeedback  because  normally 
you  don't  see  the  work  ofstudent.  Youjust  see  them  at  onepoint  but  in 
McFeSPA  maybe  the  previous  mistakes  of  student  can  also  be  used  in 
givingfeedback  I  never  used  that  kind  of  thing. 
Experimenter:  You  never  used  that  kind  of  thing,  right. 
Participant  3:  Usually  they  don't  give  me  the  matriculation  number.  They  gave  me  very 
random.  A  set  ofsheets,  we  don't  know  who's  the  students.  nose 
sheets  they  are  marking? 
Experimenter:  Right,  next. 
7) 
Experimenter:  In  your  views,  is  it  possible  for  you  to  learn  McFeSPA  without  any 
assistance  from  the  system? 
Participant  3:  To  learn? 
Experimenter:  Yeah. 
Participant3:  I  thinkyou  needsomeone  to  helpyou  to  use  it. 
Experimenter:  so,  it's  possible,  can't  use  without. 
Participant  3:  1  don't  think  so.  You  need  someform  oftraining  to  use  it  properly. 
Experimenter:  Ok,  anything  else,  Right. 
8) 
Experimenter:  In  you  view,  can  you  apply  the  knowledge  you  obtain  by  using  the 
system  to  mark  any  programming  assignment  (not  only  Prolog)? 
Participant  3:  1  think  I  can  be  more  structure  that  I'm  marking.  I  can  take  thing  one  by 
one  rather  than  know  how. 
Experimenter:  when  you  mark  the  other  programming  language. 
Participant  3:  Yeah,  yeah,  yeah,  you  know  this  is  the  same  thing.  You  have  these  kinds 
ofsense.  You  have  artificial  skill 
Experimenter:  and  you  can  apply  this 
Participant  3:  Yeah. 
Experimenter:  and  next 
9) 
Experimenter:  What  do  you  like  in  particular  about  McFeSPA? 
Participant  3:  1  like  that  I  think  You  can  extend  the  errors. 
Experimenter:  Right,  you  like  it  because  you  can  extend  the  errors 
Participant  3:  Yeah,  I  can  extend  my  own  knowledge.  I  can  get  the  message  you  can 
see. 
Experimenter:  Right,  next. 
10) 
Experimenter:  What  do  you  dislike  in  particular  about  McFcSPA?  You  can  use  it 
again. 
Participant  3:  It's  ok  It's  quite  pedagogic.  It's  okfor  thefirst  time  but  every  time  it 
keeps  asking.  "Do  you  want  to  close?  "  (7augh),  that's  a  bit  annoyed. 
Experimenter:  Do  you  want  to  close? 
Participant  3:  All  the  things  "Do  you  really  want  to  close? 
Experimenter:  Ok,  anything  else,  okay,  next. 
11) 
Experimenter:  Do  you  have  any  suggestions  for  improving  McFcSPA? 
Participant  3:  No,  not  really. 
Experimenter:  You  can  suggest  in  term  of  usability. 
Appcndix  H  11-24 Participant  3:  That's  ok.  I'm  ok  with  this. 
Experimenter:  How  about  the  suggestion,  not  to  add  the  student's  name  to  the 
feedback  report  during  marking. 
Participant  3:  No,  it  depends.  Ifthisfor  the  small  marking,  you  need  to  know  the 
students  to  the  personalfeedback  hut  in  the  exam,  you  don't  want  to 
know  the  student. 
Experimenter:  So,  in  term  of  practising,  you  need  to  know.  Okay. 
Participant  3:  Well,  kinds  of  thing,  it  depends.  So  you  can  argue  with  this. 
Experimenter:  Right,  do  you  have  any  suggestion  to  improve  this? 
Participant  3  shook  head 
Experimenter:  OK,  no,  next. 
12) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Main'  interface? 
Participant  3:  7  is  easy,  5 
Experimenter:  Do  you  have  any  comment  about  this? 
Participant  3  shook  head 
Experimenter:  OK,  next. 
13) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Choices  for  More  Errors'  interface? 
Participant  3:  6 
Experimenter:  Any  comments? 
Participant  3:  Please  straightforward 
Experimenter:  and  next. 
14) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Choices  for  One  Error'  interface? 
Participant  3:  6 
Experimenter:  Any  comments?  OK. 
15) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Taking  into  history  of  student's  crrors' 
interface? 
Participant  3:  6 
Experimenter:  Any  comments?  OK. 
16) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Add  Extra  Design  Error'  interface? 
Participant  3:  4  because  the  database  you  presented  is  awesome.  The  people  who  don't 
know  computerproperly  may  confuse  how  you  present  record  I  or 
record  2. 
Experimenter:  Any  further  suggestion  about  this?  OK. 
17) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Feedback  Template'  interface? 
Participant  3:  This  should  be  5  because  it's  pretty  blur. 
Experimenter:  Anything  else?  OK. 
18) 
Appendix  11  11-25 Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Create  Feedback  Report'  interface? 
Participant  3:  4  because  you  know,  again  what  the  image  doing,  the  recordpresents. 
Comments:  PT  3  gave  the  comments  similar  to  the  question  number  16. 
Experimenter:  Ok,  anything  else  about  this  interface? 
Participant  3  shook  head 
Experimenter:  No,  next. 
19) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Draft  Feedback  Report'  interface? 
Participant  3:  1  think  6. 
Experimenter:  Do  you  have  any  suggestion?  Ok,  next. 
20) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Skill  Meter'  interface? 
Participant  3:  1  think  6. 
Experimenter:  Do  you  have  any  comments  about  this  interface?  Right 
21) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFeSPA  when  you  use  the  system  the  first 
time  to  mark  the  first  script? 
Participant  3:  4. 
22) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFeSPA  when  you  use  the  system  the 
second  time  to  mark  the  second  script? 
Participant  3:  a  bit  easy,  6. 
23) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFcSPA  when  you  use  the  system  the  third 
time  to  mark  the  third  script? 
Participant  3:  yes,  6. 
Experimenter:  So,  same,  right.  Thank  you  very  much  for  your  help  to  take  part  in  this 
study. 
H.  2.4  Participant  4's  Interview  result 
The  results  of  Participant  4's  interview  are  about  12  minutes. 
(Experimenter:  Plain  text,  Participant  4:  Italic) 
1) 
Experimenter:  Do  you  have  any  previous  experience  of  giving  feedback  like  some 
training? 
Participant  4:  No,  but  I  do  it  by  mysel( 
Experimenter:  In  your  perspective,  do  you  think  do  you  have  experience  in  giving 
feedback  some  or  quite  a  lot  or  extensive. 
Participant  4.  -  Yes,  some. 
2) 
Experimenter:  How  much  of  the  time  (as  a  percentage)  did  you  need  to  learn  about  the 
system  itself  and  its  functions?  When  0%  is  no  time  spent  on  training 
Appendix  11  11-26 and  100%  is  all  time  spent  on  training).  If  you  need  the  system  to  help 
you  to  mark  programming  assignment  to  give  feedback,  do  you  think 
how  much  do  you  need  it?  How  much  of  time? 
Participant  4.  -  5-10  % 
3) 
Experimenter:  Now,  it  is  the  pedagogical  questions.  In  your  view,  how  does 
McFeSPA  help  you  increase  your  knowledge/understanding  in  the 
issue  of  learning  to  give  feedback? 
Participant  4.  -  1  have  more  example  offeedback. 
Experimenter:  Right. 
4) 
Experimenter:  In  your  view,  how  does  McFeSPA  help  you  reflect/rethink  your  skills 
in  giving  feedback?  You  can  use  the  system  again  if  you'd  to  use. 
Participant  4.  -  Give  me  more  idea  that  thefeedback  should  have  more  one  kind 
However,  I  don't  know  exactly  how  to  givejeedback  in  each  situation. 
Comments:  PT4  don't  know  how  to  give  feedback  in  each  situation  because  PT4  used 
the  system  without  scaffolding. 
5) 
Experimenter:  Do  you  agree  that  McFeSPA  can  help  you  to  give  quality  feedback  to 
your  students? 
Participant  4.  Yes,  I  agree. 
6) 
Experimenter:  In  your  view,  what  did  you  learn  by  using  McFeSPA? 
Participant  4:  1  learn  to  provide  more  kinds  offeedback 
7) 
Experimenter:  In  you  view,  can  you  apply  the  knowledge  you  obtain  by  using  the 
system  to  mark  any  programming  assignment  (not  only  Prolog)? 
Participant  4:  Yes,  of  course. 
8) 
Experimenter:  What  do  you  like  in  particular  about  McFeSPA? 
Participant  4:  It  automatically  generates  report  and  can  adaptablefeedback  message. 
9) 
Experimenter:  What  do  you  dislike  in  particular  about  McFcSPA?  You  can  use  it 
again. 
Participant  4.  -  Sometime,  it  showed  many  dialogue.  For  example,  when  I  do  the  same 
thing,  it  has  to  do  the  same  process. 
10) 
Experimenter:  Do  you  have  any  suggestions  for  improving  McFcSPA? 
Participant  4--  Am,  no. 
11) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Main'  interface? 
Participant  4:  6 
12) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Choices  for  More  Errors'  interface? 
Participant  4.  -  7 
13) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Choices  for  One  Error'  interface? 
Appcndix  H  11-27 Participant  4:  7 
14) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Taking  into  history  of  student's  errors' 
interface? 
Participant  4:  7,1  can  understandfrom  thisfigure  but  I  haven't  used  it  before.  I  think  it 
is  easy  to  understand 
15) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Add  Extra  Design  Error'  interface? 
Participant  4:  Not  sure  about  this  one  because  it  has  more  buttons  andI  didn't  get  use 
to  it  so  I  can't  tell. 
16) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Feedback  Template'  interface? 
Participant  4.  -  7,  easy 
17) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Create  Feedback  Report'  interface? 
Participant  4.  -  1  like  it,  7 
18) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Draft  Feedback  Report'  interface? 
Participant  4:  The  same,  7 
19) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Skill  Meter'  interface? 
Participant  4:  7,  oh,  it  is  easy  to  understand 
20) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFcSPA  when  you  use  the  system  the  first 
time  to  mark  the  first  script? 
Participant  4:  Am,  quite  easy,  S. 
21) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFcSPA  when  you  use  the  system  the 
second  time  to  mark  the  second  script? 
Participant  4:  7. 
22) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFeSPA  when  you  use  the  system  the  third 
time  to  mark  the  third  script? 
Participant  4:  7. 
Experimenter:  Right.  Thank  you  very  much  for  your  help. 
H.  2.5  Participant  5's  Interview  result 
The  results  of  Participant  5's  interview  (about  31  minutes) 
(Experimenter:  Plain  text,  Participant  5:  Italic) 
1) 
Appendix  H  11-28 Experimenter:  Do  you  have  any  previous  experience  of  giving  feedback  like  some 
training? 
Participant  5:  1  have  done  a  lot  of  teaching  and  lot  ofassignments  in  Prolog.  I  was  the 
teaching  system  automated  reasoning  course  where  the  students  had  to 
write  a  large  prologprogram  so  I  don't  know  I  can't  remember  how 
do  I  need  to  train  in  it  but  I  done  a  lot  of  tutoring  and  also  marking 
assignment  in  Prolog  and  infunctionalprogramming  language  as 
well. 
Experimenter:  How  long  have  you  been  marking  or  tutoring? 
Participant  5.  -  1  were  tutoringfor,  I  guess  2  years  and  teaching  assistantfor  2  years. 
This  is  overlapping  about  one  year.  Something  likes  that.  So  the  V' 
year  was  tutoring  and  teaching  assistant,  2  nd  year  was  teaching 
assistant,  3rdyear  teaching  like  that.  I  can't  remember  exactly. 
Experimenter:  Am  Hm  Thank  you  very  much.  Then  do  you  think  do  you  have  some 
practical  experience  of  giving  feedback? 
Participant  5:  Yeah,  I  have  done  givingfeedback  to  student.  So  I  guess  a  lot.  Not 
written  but  I  have  done  quite  a  bit.  I  mean  when  I  was  teaching  I  have 
done  quite  a  lot. 
Experimenter:  In  your  perspective,  do  you  think  do  you  have  experience  in  giving 
feedback  some  or  quite  a  lot  or  extensive. 
Participant  5:  1  think  I  have  quite  a  lot. 
Experimenter:  In  giving  feedback 
Participant  S.  -  In  givingfeedback. 
Experimenter:  OK,  just  find  your  perspective. 
Participant  5:  This'my  own  perspective.  I'm  not  talking  relative  to  lecturers  like  many 
lecturers  who  have  donefor  10  or  ]!,  years  and  I  have  donefor  2.  For 
tutors,  a  lot  of  their  mark  so  I  was  2"  PhD  student  then  done  very 
little. 
Experimenter:  So,  in  your  perspective,  you  have  quite  a  lot. 
Participant  5:  Yeah. 
Experimenter:  OK. 
2) 
Experimenter:  How  much  of  the  time  (as  a  percentage)  did  you  need  to  learn  about  the 
system  itself  and  its  functions?  When  0%  is  no  time  spent  on  training 
and  100%  is  all  time  spent  on  training).  If  you  need  the  system  to  help 
you  to  mark  programming  assignment  to  give  feedback,  do  you  think 
how  much  do  you  need  it?  How  much  of  time? 
Participant  S:  I  think  what  was  needed  would  that  maybe  umm  2%  or  something.  The 
system  is  very  easy  to  use  and  I  think  I  don't  need  any  training  at  all 
umm  but  it  did  help  to  see  it  is  being  use  two  or  three  option  in  the 
menu.  It  is  pretty  obvious  what  I  have  to  do. 
Experimenter:  Right. 
3) 
Experimenter:  Now,  it  is  the  pedagogical  questions.  In  your  view,  how  does 
McFeSPA  help  you  increase  your  knowledge/undcrstanding  in  the 
issue  of  learning  to  give  feedback? 
Participant  S.  -  Umm,  I  didn't  realise  it  help  me  to  learn  to  givefeedback.  It's  a  kind 
of  interesting  tojust  think  about  what  the  process  is  andfor  those 
reasons  so  task  of  considering  whatfeedback  to  give  is  the  kind  of 
Appcndix  H  11-29 interesting.  Umn;  but  I  don't  think  those  mention  more  about  this  than 
that. 
Experimenter:  All  right,  next. 
4) 
Experimenter:  In  your  view,  how  does  McFeSPA  help  you  reflect/rethink  your  skills 
in  giving  feedback?  You  can  use  the  system  again  if  you'd  to  use. 
Participant  S:  Well,  ifyou  really  mean  how  than  umm  do  I  did  it  mostly  was  by  giving 
the  report  to  at  the  end  or  umm  the  assessment  of  what  you  did  umm 
how  well  I  did  like  the  measuring  thing  like  positivefeedback,  it 
presumably  was  measuring  on  how  many  time  actually  I  give  positive 
feedback  rather  than  umm  the  actuallyfeedback  that  I  did.  So  umm  in 
this  sense,  measurement  is  done  very  goodjob,  but  it  was  nonetheless 
interesting  to  see  that  and  good  to  see  that. 
Experimenter:  OK. 
5) 
Experimenter:  Do  you  agree  that  McFeSPA  can  help  you  to  give  quality  feedback  to 
your  students? 
Participant  5:  No,  I  think.  The  most  important  thing,  givingfeedback  is  to  actual  y 
understand  what  they  are  writing  down,  what  the  errors  are  umin  and 
you  give  a  hardwire  that  a  hardpart  interpreting  Prolog  program, 
figuring  out  what  it  does,  Laugh,  and  whether  even  produce  the  right 
answer  where  it's  wrong  and  why  it's  wrong.  This  is  the  most  difficult. 
Once  you  do  that  then  it's  quite  easy  to  give  sensiblefeedback. 
Experimenter:  OK,  next. 
6) 
Experimenter:  In  your  view,  what  did  you  learn  by  using  McFeSPA? 
Participant  S:  Umm,  so  I  like  the  idea  of  separating  of  the  different  sections  of  design, 
implementation,  style,  but  it  offenfeedback  giving  in  the  mixed  ways. 
People,  yeah,  just  like  on  the  actual  prolog  program  design  different 
point  ofstyle,  different  point  of  the  other  thing.  So  they  give  a 
summary  ofthat.  That's  quite  nice.  I  like  that.  umm,  they  made  me 
realise  that  positivefeedback  umm  it's  not  about  writing  things.  It 
sounds  nice  but  it  is  about  when  the  students  had  done  ivell  it:  one  of 
those  sections,  design  ...  Implementation  but  they  had  done  nicely 
than  the  good  set  ...  make  me  realise  that  notion  ofpositivefeedback 
with  McFeSPA  is  clearly  not  what  I  want  but  I  didnt  really  think 
about  that  before,  so  that  sounds  good. 
Experimenter:  Thank  you  very  much,  and  next. 
7) 
Experimenter:  In  you  view,  can  you  apply  the  knowledge  you  obtain  by  using  the 
system  to  mark  any  programming  assignment  (not  only  Prolog)? 
Participant  5:  Yeah,  I  think  umm  well,  I  mean  I  don't  know  about  what  I  learnfrom 
using  McFeSPA  but  I  get  so,  the  idea,  I  think,  would  workfor  the  other 
programming  language. 
8) 
Experimenter:  What  do  you  like  in  particular  about  McFcSPA? 
Participant  5:  1  like  the  idea.  The  idea  of  having  a  tutor  that  help  student  marking 
and  the  system  that  help  tutor  marking.  I  think  that's  great.  This  is 
nice  to  be  compared  between  the  students.  If  that  more  automated,  it 
will  be  great.  At  the  moment  it's  not  almost  autoniatic...  It's  notfor 
Appcndix  11  11-30 the  version  I  use  ... 
If  it  automated  and  I  can  use  the  preference  with 
McFeSPA  beforehand  then  I  think  it  will  be  nice  to  use. 
Experimenter:  You  haven't  used  the  preference  beforehand. 
Participant  5:  Pardon,  no,  I  didn't  see  the  preference  inside  the  menu  so  I  don't  aware 
you  canfigure  the  preference. 
Experimenter:  I  offer  it  in  the  customise. 
Participant  5:  Yeah,  in  the  customise. 
9) 
Experimenter:  What  do  you  dislike  in  particular  about  McFeSPA?  You  can  use  it 
again. 
Participant  5:  The  lack  ofautomation.  Unim,  the  large  ofnumber  ofquestions  that  ask 
you,  so  there  arefive  orfour  different  places  that  you  can  add  in  some 
sources  of  the  description  to  do  the  design.  You  can  add  in  at  the  very 
beginning.  You  can  add  it  in  afteryou  click  on  the  design  thing.  You 
can  ask  once  you  click  on  the  design  thing  whether  you  wan  I  to  add 
some  which  you  can  do 
... 
In  thefinal  report  and  in  the  creation  of  the 
report,  so  there  are  a  lot  ofp1aces  that  you  can  give  thisfeedback  on 
design,  implementation,  style.  Each  ofthose  category  thefeedback  in 
many  places,  it  seems  a  hit  redundant.  I  think  it  could  be  much  simple. 
Is  that  make  sense? 
Experimenter:  Could  you  surnmarise  that  you  said  again,  please. 
Participant  5:  Laugh,  umm  what  Ifoundfrustrating  is  that  it  repeated  ask  me  many 
question.  umm. 
Experimenter:  For  example. 
Participant  5:  For  example,  would  I  like  to  give  designfeedback  It  would  be  a  box.  I 
could  do  it  many  places.  It  sounds  wrong  could  be  able  to  add  in 
designfeedbackso  manyplaces.  Iseems  it  should  be  automated 
generated  the  report,  no  clicking  and  then  you  can  add  it  yoursel( 
That  would  be  much  simple  and  much  good  I  think...  youjust  set  it  in 
the  preference  andyoujust  do  it.  You  load  in  afile  andyoujust  give 
this. 
Experimenter:  This  one,  I  have  design  and  it's  already  in  my  design  for  the  tutor  who 
have  experience  in  giving  feedback  but  the  system  is  to  help  people  to 
give  feedback  that  should  not  allow  automated  at  this  time. 
Participant  5:  Yeah,  I  can  see  the  system  a  bit...  makingfor  experiment  notfor  being  a 
real  tutor  and  some  sense  that's  difference.  I  don't  think  it  will  be 
much  more  difficullfor  someone  who  tries  to  learn.  Actually,  I  don't 
thinkprovide  a  lot  ofquestions  make  it  easier  to  learn.  I  think  UAIM 
having  some  experience  and  working  with  someone  else  usually  or 
see  otherpeople's  answer.  That  will  make  it  help  to  learn... 
Experimenter:  So,  do  you  think  learning  with  people  is  better  than  learning  with  the 
system. 
Participant  5:  That's  not  necessary,  but  having  UAIM  someone  else  to  generate  the 
report  and  then  say  that  looks  this  is  I  think  a  good  report,  and  then 
compare  your  report  with  that  report.  That'll  help  you  to  improve 
your  ability  to  givejeedback  on  a  student.  Having  a  system  ask  Hie 
would  I  like  to  do  a  history  thing  and  then  made  me  choose  them, 
doesn't  help  me  to  givejeedback.  Injact,  it  ask  me  a  lot  of  question, 
make  mefrustrating  with  it  and  I  dont  want.  I  want  to  go  through  as 
quick  aspossible,  so  I  would  learn  to  click  the  button  very  quickly 
Appendix  11  11-3 without  reading  any  thing  ... 
because  I  had  to  guess  so  what  is  going  to 
be  then  Ishouldsuspect  that  would  leave  two  errors  something  to 
correctfeedback. 
Experimenter:  OK,  anything  else  about  dislike  it.  You  can  use  it  again. 
Participant  5:  When  you  analyse  it.  When  you  load  affle,  I  don't  see  why  it  helpful  to 
UMM  block  to  do  the  analysis  so  when  you  load  thefile,  you  can 
always  do  the  analysis,  right.  And  then  it  said  no  errors.  I  don't  need 
to  here.  H%en  it  said  I  don'tfind  any  design  error.  Do  you  want  to 
add  some?  I  can  add  some  later  why  it  asking  now. 
Experimenter:  UMM. 
Participant  5: 
...  and  this  sound  be  shown  beforehand  how  do  you  like  design, 
implementation,  style  error  messages  to  appear.  So  I  shouldn't  have 
to  type  any  ofthis.  Do  you  want  to  add  history  ...  ?  Again  this  should 
be  automated,  should  be  something  to  be  chosen  beforehand 
...  a  lot 
ofgiving  ofhistory  thing  butyou  don't  have  this  error  is  good,  right.  If 
the  student  made  a  lot  ofthis  error  last  time,  it's  good.  You  don't  make 
any  error  this  time.  That's  a  kind  ofpositivefeedback  ...  I  think  the 
createfeedback  report  should  be  pre-show  I  think  ...  so  the  other 
comments  that  I  had  which  I  toldyou  at  the  beginning  is  that  itfeel 
like  it  should  be  a  visit  style  with  a  little  'next'button  and  'back' 
button  because  youfeeling  in  a  loadform,  so  Ifell  like  youjust  be 
from  to  otherform  rather  than  this  kind  ofsometime  you  click  on  the 
menu.  Sometime  you  click  on  close. 
Experimenter:  All  right. 
10) 
Experimenter:  Do  you  have  any  suggestions  for  improving  McFcSPA? 
Participant  S:  Am,  I  already  gave  you  a  lot 
Experimenter:  Anything  else  about  improving  McFeSPA. 
Participant  S.  -  Am,  syntax  colouring  on  code  made  difference  on  how  easy  to  read.  Ilow 
quickly  can  be  read?  So  probably  you  don't  need  to  do  this  because  it 
can  be  quite  a  lot  of  work  but  ifyou  can  syntax  colour  the  code  then 
you  can  offenfix  a  lot  of  issue  that  you  way  out. 
Experimenter:  All  right 
Participant  S.  -  It  made  you  quickly  to  read 
Experimenter:  Ok. 
11) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Main'  interface? 
Participant  S:  6,  very  easy 
12) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  casy,  how 
easy  was  it  to  understand  the  'Choices  for  More  Errors'  interface? 
Participant  S.  -  5  or  6 
Experimenter:  Any  comments? 
13) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  vcry  easy,  how 
easy  was  it  to  understand  the  'Choices  for  One  Error'  interface? 
Participant  S:  Ifound  that's  all  the  same.  That's  allpretty  obvious  5  or  6. 
14) 
Appendix  11  11-32 Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Taking  into  history  of  student's  errors' 
interface? 
Participant  5:  Am,  a  little  bit...  maybe  2  or  3  because  you  have  to  click  on  student's 
profile  and  then  you  have  to  compare  the  number  of  error  here  against 
to  the  number  oferrors  here  really  you  should  have  already  selected 
this  automatically.  This  no  need  to  have  this  thing... 
Experimenter:  Am,  I'd  like  to  check  the  user's  giving  'feedback  loop' 
Participant  S:  Yeah,  you  want  to  check  it. 
Experimenter:  Then  I  can't  do  it  automatically  in  learning  to  use  the  system 
Participant  5:  Yeah. 
Experimenter:  Once,  perhaps  people  who  would  like  to  use  the  system  should  have 
separate  of  this. 
Participant  S.  -  Yeah,  I  don't  know  ifyou  learn  anything  by.  I  don't  think  you  lean 
anything  by  having  these  choices. 
Experimenter:  All  right 
Participant  S:  I  thinkjust  saying  "Is  it  interesting  to  include  history?  "  that  maybe 
teach  you  something  but  I  don't  think  compare  two  numbers  teach 
you  something. 
Experimenter:  All  right,  thank  you  very  much. 
15) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Add  Extra  Design  Error'  interface? 
Participant  S.  -  Well,  this  interface  I  didn't  understand  actually.  Well,  I  kind  of 
understood  it  but...  the  interface  a  bit  messy.  You  have  a  horizontal 
scroll  in  box  here.  You  have  to  scroll  left  and  right  in  order  to  read 
you  line.  I  think  this  is  a  bit  messy.  I  don't  think  it's  very  good. 
Experimenter:  Any  suggestion  about  this  interface? 
Participant  5:  ...  it  should  be  a  drop  down  menu  really  so  I  can  see  at  the  moment  in 
front  ofine  and  I  can  select  them... 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Add  Extra  Design  Error'  interface? 
Participant  S:  2  or  3,2 
16) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Feedback  Template'  interface? 
Participant  S:  6,  well,  I  mean  its  very  easy  to  use...  but  it's  still  have  close  button  here 
that  unclear  whyyou  don't  have  back  orforward  thing. 
Experimenter:  OK,  next. 
17) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Create  Feedback  Report'  interface? 
Participant  S:  I  guess  5  because  that  easy  to  understand 
18) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Draft  Feedback  Report'  interface? 
Participant  5:  That's  standard  textbox.  That's  very  easy  to  understand  as  well.  It's  a  bit 
unclear  what  happed  this.  I  mean  you  got  close  button  but  presumably 
what  your  really want  me  to  do  it  with  save  or  send  to  student.  I  guess 
6  because  unclear  about  the  button. 
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Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Skill  Meter'  interface? 
Participant  5.  -  1  don't  know  whalfeedback  loop  and  what  asking  question  was?  So  in 
those  things  so  I  think  5 
Experimenter:  Any  suggestions  about  this  interface? 
Participant  S:  Am,  I  am  not  completely  sure  what  it  is  trying  to  do  or  what  the 
assessment.  So  say  3  times  is  a  bit  unclear.  Should  be  percentage  of 
the  times,  I  don't  really  know  why  time  you  have  done  something  is  the 
right  until  and  measure,  in  that  way,  a  bit  confusing  to  me. 
Experimenter:  Previously  I  have  presented  this  as  percentage  but  the  evaluators  ask 
me,  percentage  of  what  then  it  made  me  think  again.  It  made  me 
confuse  myself.  Then  I  change  it  to  times.  Do  you  prefer  percentages? 
Participant  5:  Well,  it  depend  what  we  are  trying  to  measure  and  why  we  try  to 
measure  it...  e.  g.  3%  ofthe  time  I  give  individualfeedback  and  I  did 
individualfeedbackfor  100  times. 
Experimenter:  Ok,  thank  you  very  much. 
Participant  S:  You're  welcome. 
20) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFeSPA  when  you  use  the  system  the  first 
time  to  mark  the  first  script? 
Participant  S:  Am,  6. 
21) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFcSPA  when  you  use  the  system  the 
second  time  to  mark  the  second  script? 
Participant  5:  That's  the  same,  laugh,  I  did  get  much  easier. 
22) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFeSPA  when  you  use  the  system  the  third 
time  to  mark  the  third  script? 
Participant  5:  Yeah,  the  third  one  is  the  same 
Experimenter:  All  right,  thank  you  very  much. 
11.2.6  Participant  6's  Interview  result 
The  results  of  Participant  6's  interview  (about  20  minutes) 
(Experimenter:  Plain  text,  Participant  4:  Italic) 
1) 
Experimenter:  Do  you  have  any  previous  experience  of  giving  fccdback  like  some 
training? 
Participant  6:  In  givingfeedback? 
Experimenter:  Yeah. 
Participant  6:  Yeah,  Am,  training  to  givejeedback? 
Experimenter:  Yeah, 
Participant  6:  Well,  I  did  PGCE  which  qualify  to  leach.  Umm,  so  I  have  a  reasonable 
in  training. 
Experimenter:  In  your  perspective,  do  you  think  do  you  have  cxpcricnce  in  giving 
feedback  some  or  quite  a  lot  or  extensive. 
Participant  6:  1  think  quite  a  lot.  Do  Vou  mean  in  general  or  Prolog 
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Participant  6.  -  Yeah,  quite  a  lot. 
Experimenter:  Do  you  have  any  comments  about  this? 
Participant  6.  -  1  thinkyou  get  to  know  ifyou  get  to  know  the  student  personally  it  will 
help  because  they  can.  You  may  help  initially  various  sources  of 
problems.  Some  student  response  to  how  thefeedback  they  got.  Some 
students  wouldn't  realise  that.  Also  some  error  might  be  taught  might 
not  be  taught.  And  it  is  the  time  issue.  You  may,  haven't  got  time  to 
give  detailedfeedback  Problem 
...  in  paper. 
2) 
Experimenter:  How  much  of  the  time  (as  a  percentage)  did  you  need  to  learn  about  the 
system  itself  and  its  functions?  When  0%  is  no  time  spent  on  training 
and  100%  is  all  time  spent  on  training).  If  you  need  the  system  to  help 
you  to  mark  programming  assignment  to  give  feedback,  do  you  think 
how  much  do  you  need  it?  How  much  of  time? 
Participant  6:  5-10  % 
3) 
Experimenter:  Now,  it  is  the  pedagogical  questions.  In  your  view,  how  does 
McFeSPA  help  you  increase  your  knowlcdge/understanding  in  the 
issue  of  learning  to  give  feedback? 
Participant  6:  Um,  made  me  think  about  what  mistake  the  students  previously  made 
and  whether  if  they  would  make  the  errors.  You  want  more  detailed 
feedback  or  assuming  have  more  detailedfeedback  atfirst  time  and 
then  give  less  detailedJeedback...  if  they  made  same  errors  you  may 
give  them  detailedfeedback.  So  this  make  me  consider  theirprevious 
report  more  than  I  have,  I  think. 
4) 
Experimenter:  In  your  view,  how  does  McFeSPA  help  you  reflect/rethink  your  skills 
in  giving  feedback?  You  can  use  the  system  again  if  you'd  to  use. 
Participant  6:  Yeah,  thinking  emphasizing,  well,  the  important  thing  is  the  history  of 
students  and  also  what  types  oferrors  they  have  made  because  I  think 
it  start  up  by  saying  I  have  to  givefeedback  as  much  as  possible  every 
time  and  then  stylistic  error  like  missing  indentation.  You  don't  need  to 
go  into  that  every  time  and  then  ifyou  penalise  them,  they  will  be 
upset.  We  want  to  give  this  as  much  as  information  we  need  but  not 
more.  Think  about  whichfeedback  and  which  type. 
5) 
Experimenter:  Do  you  agree  that  McFcSPA  can  help  you  to  give  quality  fccdback  to 
your  students? 
Participant  6.  -  Yeah,  you  mean  actually  using  it  as  marking  system  as  Prolog 
assignment 
Experimenter:  Yeah. 
Participant  6:  Yeah. 
6) 
Experimenter:  In  your  view,  what  did  you  learn  by  using  McFcSPA? 
Participant  6:  Yeah,  I  canjust  thinking  about  which  even  you  got  veryfew  highlighting 
every  error  to  the  students.  You  might  not  want  to  do  that.  You  might 
select  what  you  emphasising.  Am,  just  thinking  about  what  to  say?  how 
much  details  you  need  to  say? 
7) 
Appendix  If  11-35 Experimenter:  In  you  view,  can  you  apply  the  knowledge  you  obtain  by  using  the 
system  to  mark  any  programming  assignment  (not  only  Prolog)? 
Participant  6.  -  Yeah,  oh,  this  is  not  every  programming,  I  think 
Experimenter:  Do  you  have  any  comments  about  this? 
Participant  6.  -  Well,  think  the  kind  ofgeneral  thing 
Experimenter:  In  you  view,  can  you  apply  the  knowledge  you  obtain  by  using  the 
system  to  mark  any  programming  assignment  (not  only  Prolog)? 
Participant  6.  -  Yeah,  definitely 
8) 
Experimenter:  What  do  you  like  in  particular  about  McFeSPA? 
Participant  6:  Very  simple  to  use,  easy  to  learn  how  to  use  it.  Am,  and  it  helps  the 
markers  to  think  about  the  way  in  which  they  mark 
Experimenter:  Do  you  have  any  comments  about  this? 
Participant  6.  -  Am,  thepage  on  defining  the  skill.  I  didn'tfind  any  thing  useful,  Am, 
because  I  didn't  really  know  what  each  line  mean,  to  be  honest... 
9) 
Experimenter:  What  do  you  dislike  in  particular  about  McFeSPA?  You  can  use  it 
again. 
Participant  6:  Yeah,  that  page  I  mentioned. 
Experimenter:  Skill  meter? 
Participant  6:  Yeah 
Experimenter:  Any  further  comments  about  this? 
Participant  6.  That'sfine. 
10) 
Experimenter:  Do  you  have  any  suggestions  for  improving  McFeSPA? 
Participant  6.  -  Am,  well,  that  page  could  be  improve  by  explaining,  maybe  it  should 
may,  I'm  not  sure  but  explaining  what  about.  Am,  I  think  kindsort  of 
hay'way  to  use  it.  natpoint  is  ...  ? 
Comments:  PT6  don't  know  that  the  glossary  can  help  PT6  to  know  the  explaining  of 
each  feedback. 
11) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Main'  interface? 
Participant  6:  6  because  I  don't  know  three  'Add  extra...  'buttons. 
12) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Choices  for  More  Errors'  interface? 
Participant  6:  Yeah,  I  think  7. 
Comments:  PT6  understand  that  'None  Oust  brief  message)'  mean  not  give  any 
message  but  in  fact  it  is  brief  fccdback  message. 
13) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Choices  for  One  Error'  interface? 
Participant  6:  Am,  let's  say  6. 
14) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  di  ff  icult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Taking  into  history  of  student's  crrors' 
interface? 
Appendix  11  11-36 Participant  6:  5,  you  should  have  student's  profile  up  to  somewhere  out,  not  pop  up  in 
the  same  areas.  That  will  be  easy  to  use. 
15) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Add  Extra  Design  Error'  interface? 
Participant  6.  -  6. 
16) 
Experimenter:  On  the  scale  of  1  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Feedback  Template'  interface? 
Participant  6.  -  Yeah,  thatpretty  obvious,  7. 
17) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Create  Feedback  Report'  interface? 
Participant  6.  -  7,  that's  easy 
18) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Draft  Feedback  Report'  interface? 
Participant  6:  Yeah,  7. 
19) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  the  'Skill  Meter'  interface? 
Participant  6:  2,1  understand  that  it  wasfeedbackfor  me  but  I  don't  know  what  ground 
ofjudging,  you  know. 
Experimenter:  Yeah,  it  is  in  the  glossary 
Participant  6:  Yeah,  I  should  see  it  in  the  glossary. 
20) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFeSPA  when  you  use  the  system  the  first 
time  to  mark  the  first  script? 
Participant  6:  Probably  say  5. 
21) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFeSPA  when  you  use  the  system  the 
second  time  to  mark  the  second  script? 
participant  6.  -  7. 
22) 
Experimenter:  On  the  scale  of  I  to  7,  where  I  is  very  difficult  and  7  is  very  easy,  how 
easy  was  it  to  understand  McFeSPA  when  you  use  the  system  the  third 
time  to  mark  the  third  script? 
participant  6.  -  7. 
Experimenter:  Right.  Thank  you  very  much  for  your  help. 
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Table  1.1  is  for  justify  the  evaluators'  suggestion  (in  this  chapter)  and  some  participants' 
suggestion  (PTI  -  PT3,  PT5,  and  PT6  from  next  chapter)  to  improve  McFeSPA.  The  '4' 
symbols  from  all  users  are  the  suggestions  to  improve  the  interface  while  the  '4'  symbol 
of  results  is  the  suggestions  are  done.  The  'N'  symbol  means  the  interface  will  be  updated 
in  the  next  version.  The  'P'  symbol  means  the  interface  was  partly  updated  in  the  current 
version.  The  W  symbol  is  that  the  suggestion  will  not  be  taken  into  account. 
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Table  I.  1  Evaluators'  and  participants'  suggestion  to  Improve  I%IcFeSPA  and  the  results  (contd.  2) 
According  to  the  Table  I  the  number  1-51  represented  all  suggestions  from  all 
evaluators  and  participants  from  evaluation  of  McFeSPA  (in  next  chapter),  the 
explanation  of  each  number  can  be  seen  below. 
1.1  Suggestion  In  which  the  interface  was  updated  in  the  current  version: 
1) Clear  feedback  message  in  the  'Design/Implementation/Style,  pane  of  the  main 
interface  before  reading  new  student's  solution  file. 
2)  The  marker's  name  should  appear  after  any  help  message  pop  up  rather  the  default 
of  user  name  from  McFcSPA.  (This  has  been  updated  by  changing  the  default  marker 
name  to  be  the  current  marker  name  in  custornisation  mcnu/itcm.  ) 
3)  Change  the  pop  up  message  before  McFeSPA  opens  'Add  extra  sentence  after  the 
error  messages'  interface  from  'Do  you  need  to  take  into  account  history  of  studcnt,  s 
error?  '  to  be  'Do  you  need  to  add  extra  sentence  beyond  this  by  taking  into  account 
history  of  student's  errorT  (see  Convcrsation#32  in  Appendix  F). 
4)  Display  the  particular  student's  profile  (not  all)  of  the  student  who  was  marked  and 
need  to  be  taking  into  account  the  history  of  student's  crrors.  All  evaluators  commented 
on  this  interface  and  we  do  agree  with  this  suggestion  (see  Convcrsation#29  and  #54  in 
Appendix  F). 
5)  Movc  the  pop  up  mcssagc  of  'Good,  you  arc  going  to  progrcss  in  giving  ......  to  the 
othcr  part  of  the  intcrfacc  (not  the  middlc  of  the  intcrfacc).  All  cvaluators  commcntcd  on 
this  intcrfacc  and  wc  do  agrcc  with  this  suggcstion  (scc  Convcrsation#9,  #38,  and  #49  in 
Appendix  1  1.2 Appendix  F).  (This  has  been  updated  in  the  current  version  by  reducing  the  encouraging 
messages  from  McFcSPA.  The  other  pop-up  messages  arc  still  be  in  McFeSPA  because 
the  main  purpose  of  scaffolding  system  is  to  offer  help  to  assist  the  user  to  go  the  right 
path.  ) 
6)  Change  the  pop  up  message  "Do  you  double  check  the  feedback  report!  Otherwise, 
you  may  miss  some  useful  feedback"  to  be  "Remember  to  double  check  the  feedback 
report!  Otherwise,  you  may  miss  some  useful  feedback",  and  changing  ycs/no  buttons  to 
be  ok  button.  EVI  and  EV2  commented  on  this  interface  and  we  do  agree  with  this 
suggestion  (see  Convcrsation#10  in  Appendix  F). 
7)  Explain  the  critcria  of  the  skill  metcr  in  the  'Skill  mcter'  interface  (see 
Conversation#  16,  #43,  and  #52  in  Appendix  F);  We  do  agree  with  this  because  there  are 
also  some  problems  in  passing  variable  this  in  this  interface  leads  to  the  repeating  results 
of  the  explanation  of  the  skill  meter;  thus,  the  interface  was  updated  and  we  also  allow 
the  user  to  view  criteria  of  the  skill  meter  from  the  'Glossary'  interface. 
8)  Change  the  word  in  Tavourite  wording'  interface  from  'between'  to  be  'between 
line';  and  from  'and'  to  be  'and  line'  (see  Convcrsation#21  in  Appendix  F). 
9)  Change  the  order  of  two  list  boxes  in  'Favouritc  wording'  interface  i.  e.  The  order 
of  'variable'  list  box  come  first  then  followed  by  the  'predicate'  list  box. 
10)  Provide  the  example  of  using  each  word  in  'Favouritc  wording'  interface  (see 
Convcrsation#21  in  Appendix  F).  This  could  help  the  user  understand  using  this  word; 
thus,  the  interface  was  updated  in  the  current  version. 
11)  Move  'Add',  'Update'  and  'Clear'  button  in  to  the  lcft  bottom  of  the  in 
'ManageData'  interface  and  move  the  'Delete'  button  to  under  the  list  box  but  above  the 
text  box  in  the  interface.  (EVI  said  that  the  using  the  'update'  button  made  the  EV, 
confuse  (see  Convcrsation#2  in  Appendix  F),  EV2  said  that  the  position  of  some  buttons 
in  the  'ManageData'  interface  arc  not  clear  (see  Conversation#  19  in  Appendix  F)). 
13)  In  the  main  interface,  present  the  line  number  in  the  student's  solution  file  in 
front  of  the  student's  script  in  each  line,  in  the  left  most  of  the  pane  (see  Convcrsation#25 
in  Appendix  F). 
Appendix  1  1.3 17)  Change  the  message  'Something  in  your  selection  doesn't  work  for  you...  '  of  the 
help  level  I  to  be  any  sentence  should  be  discussed  with  the  English  native  (see 
Conversation#3,  #28  in  Appendix  F). 
18)  There  should  not  have  the  'Student  Profile'  menu  item  in  the  'Choices  for  more 
errors'  and  'Choices  for  one  error'  interface  (see  Conversation#26  in  Appendix  F). 
19)  Glossary  menu  in  'Choices  for  more  errors'  should  open  the  glossary  interface. 
20)  Change  the  title  from  'Add  extra  sentence  after  the  error  messages'  to  be  'Taking 
into  history  of  student's  error'.  The  new  title  could  help  the  user  understand  rather  than 
the  previous  one  (EVI  also  suggested  change  the  pop  up  message  before  McFeSPA  opens 
'Add  extra  sentence  after  the  error  messages'  interface  from  'Do  you  need  to  take  into 
account  history  of  student's  error?  '  to  be  'Do  you  need  to  add  extra  sentence  beyond  this 
by  taking  into  account  history  of  student's  errorT  see  Conversation#  5,  in  Appendix  F). 
21)  There  should  not  have  the  'Refresh'  button  in  'Add  extra  design  error'  interface 
(see  Conversation#33  in  Appendix  F). 
22)  Change  the  'Exit,  mcnu  itcm  of  'Create  Feedback  Report'  interface  and  'Draft 
Feedback  Report'  interface  to  be  'close'  mcnu  itcm  (see  Conversation#  12,  #36  in 
Appendix  F). 
26)  Improve  the  language  used  in  skill  mctcr  explanation.  (This  was  updated  in  the 
current  version  by  discussion  with  native  English  speakers). 
27)  Thcrc  should  havc  'glossary'  button/mcnu  itcm  in  the  'Skill  mctcr'  intcrfacc.  Wc 
do  agree  with  this;  thus,  this  interface  was  updated  in  the  current  version. 
28)  The  skill  mctcr  of  'asking  question,  should  not  tell  that  I  word  mean  10%  but 
should  state  the  number  of  word  in  the  skill  mctcr  instead  of  percentage. 
30)  Chang  the  'Studcnt  Profilc'  mcnu  itcm  to  bc  'Studcnt  Profilc'  button  at  the  lcft 
bottom  of  the  'Add  cxtra  scntcncc  aftcr  crror  mcssagcs'  intcrfacc  (This  is  truc  bccausc  the 
EV3  tricd  to  find  'Studcnt  Profilc'  mcnu  itcm  but  the  EV3  could  not  scc  it;  thus  the  EV3 
suggcst  to  changc  it  into  the  button). 
32)  Provide  a  canccl  button  in  the  'Choice  for  more  error'  and  'Choice  for  one  error' 
Appendix  1  14 (see  Conversation#  24,  in  Appendix  F). 
1.2  Suggestion  In  which  the  interface  will  be  updated  in  the  next  version: 
12)  Represent  the  student's  file,  in  the  main  interface,  in  term  of  student's  name  (see 
Conversation#22  in  Appendix  F).  This  is  not  the  primary  problem  to  improve  McFcSPA 
in  the  next  version. 
14)  In  the  main  interface,  when  double  selecting  the  list  of  analysed  student's 
solution,  the  previous  error  message/feedback  message  should  be  clear  (deleted) 
(Experimenter:  McFeSPA  does  not  clear  the  previous  error  mcssagcs/feedback  messages 
because  McFeSPA  allows  the  users  to  delete  the  previous  error  messagc/fecdback 
message  by  themselves).  This  is  a  good  suggestion  but  not  the  main  aim  of  system  to 
improve  McFeSPA  in  the  current  version. 
15)  Group  the  same  check  box  in  the  'Choices  for  more  errors'  and  'Choices  for  one 
error'  interface.  (see  Conversation#8  in  Appendix  F).  This  is  a  good  suggestion  but  not 
the  main  aim  to  improve  McFcSPA  in  the  current  version  and  any  chcckboxes  that  not 
belong  to  any  options  will  not  be  active  and  not  make  the  user  confuse. 
16)  In  the  'Choices  for  more  crrors'  and  'Choices  for  one  error'  interface,  the  option 
for  including  an  example  should  not  be  shown  in  whole  solution,  it  should  be  some  part 
of  the  solution  to  be  an  example  (see  Convcrsation#35  in  Appendix  F).  This  is  a  good 
suggestion  but  not  the  main  aim  of  system  to  improve  McFcSPA  in  the  current  version. 
23)  Not  allow  the  user  to  select  the  wrong  item  in  'Change  order  in  report,  area  of  the 
'Create  fccdback  report'  interface.  McFcSPA  should  protect  this  automatically  (see 
Convcrsation#42  in  Appendix  F).  This  is  a  good  suggestion  but  not  the  main  aim  to 
improve  McFcSPA  in  the  current  version. 
24)  Should  prcscnt  thrcc  pancs  of  'Tcmporary  Fccdback  mcssage'  in  a  button  and 
click  such  button  to  preview  all  error  mcssagcs/fccdback  messages  (not  allow  to  type) 
and  take  the  warning  message  with  regard  to  this  interface  off.  (EV2  said  that  these  pancs 
arc  useless  if  McFcSPA  inform  warning  message  and  the  EV2  can  type  any  message  in 
each  panc  (see  Convcrsation#37,  #41  in  Appendix  F);  EV3  said  that  the  temporary  of 
Appendix  1  1-5 each  feedback  messages  (dcsign/implementation/style)  are  not  helpful  when  they  are 
shown  each  pane.  They  should  be  shown  all  in  the  same  pane.  If  they  arc  rcordered,  it  is 
easy  to  view  the  changed  order  (see  Convcrsation#47  in  Appendix  F); 
Experimenter's  comment:  this  was  partly  updated:  -  take  the  warning  message  off  and  not 
allow  the  user  to  type  any  thing  in  three  panes  of  error  messagcs/fecdback  messages.  We 
could  not  update  all  templates  of  'Create  feedback  report'  interface  according  to  the 
EV2's  requirement  (Should  present  three  panes  of  'Temporary  Feedback  message'  in  a 
button  and  click  such  button  to  preview  all  error  messagcs/feedback  messages)  because 
this  will  affect  to  the  'Create  Feedback  Report'  for  the  (left  most  lower)  template  (from 
'Feedback  Template'  interface).  This  suggestion  is  important  to  take  into  account  to 
update  the  system  in  the  next  version. 
25)  McFeSPA  should  allow  print  the  report  and  send  e-mail  to  the  student  in  'Draft 
Feedback  Report'  interface  (see  Conversation#  10,  #39  in  Appendix  F).  This  is  a  good 
suggestion  but  not  the  main  aim  to  improve  McFeSPA  in  the  current  version  and  will  be 
taken  into  account  to  update  the  system  in  the  next  version. 
29)  Expand  the  'Show  student's  solution'  pane  to  be  bigger  than  the  previous  one. 
This  is  not  primary  aim  to  improve  McFcSPA  in  the  current  version  because  it  is  a  low 
level  interface  not  relate  to  the  goal.  (It is  less  important  to  update.  ) 
31)  Allow  the  user  to  undo  the  previous  action.  (see  Conversation#  23  in  Appendix 
F).  Even  though  this  is  a  good  suggestion  and  also  undo  is  a  good  mechanism  in  the 
authoring  process  (Kim,  Whang,  Lee,  &  Kim,  1999),  the  other  evaluators  did  not 
comment  on  this.  Regarding  sufficient  implementation  for  pilot  testing,  "Undo" 
mechanism  is  judged  not  to  implement  in  the  current  system  because  there  is  very  few 
continuous  action  for  each  step  in  which  the  user  can  click  canccl  or  exit  the  process  and 
start  each  step  easily  again.  (It  is  important  to  update.  ) 
33)  PTI  nccd  a  hclp  filc  from  the  systcm  ("I  didn't  see  Is  there  any  helpfile  at  all. 
I  expect  that  to  be  in  the  system,  the  help  organise  how  I  can  click  on...  )  while  using  the 
system  without  scaffolding.  In  fact,  glossary  in  the  system  is  like  a  help  file.  I  lowcvcr, 
these  should  have  an  instruction  file  provided  in  the  system  similar  to  handout  in  the 
experiment  so  that  PTI  could  use  the  system  alone  without  any  support  from  the  system. 
Appendix  1  1-6 This  could  be  supported  by  providing  the  handout  of  using  the  system  as  a  help  file  into 
the  system.  (It  is  important  and  easy  to  update.  ) 
34)  PTI  thought  the  range  of  feedback  is  limited  ("It  will  be  nice  ifyou  have  a 
broader  range  ofsample  sentences').  However,  this  is  not  the  main  issue  of  learnability. 
It  is  the  usability  issue.  If  we  achieve  examples  of  feedback  riles,  we  could  plug  In  all 
comments  to  the  system  so  that  all  TAs  will  have  several  examples  of  feedback 
messages  to  select  and  adapt  to  use  it.  (It  is  less  important  to  update.  ) 
35)  Allow  user  generate  feedback  report  without  clicking  all  lists  of  errors  which 
arc  analysed  by  the  system  because  PTI  think  there  are  some  errors  PTI  thought  that  they 
arc  not  important  to  inform  the  students.  However,  in  the  current  version,  the  system  does 
not  allow  the  user  generate  feedback  report  if  the  user  hasn't  clicked  all  lists  of  crrors 
which  are  analysed  by  the  system.  (It  is  interesting  to  update.  ) 
36)  Should  plug  Prolog  module  near  the  student's  solution  in  order  to  run  the 
student's  script  from  compiler  again.  (It  is  interesting  to  update.  ) 
37)  There  should  have  feedback  message  displayed  the  result  of  Selecting  options 
from  both  'Choices  for  one  error'  interface  and  'Choices'  for  more  errors'  interface  to  let 
the  user  know  how  their  selecting  going  on.  (It  is important  easy  to  update.  ) 
38)  The  system  should  pop  up  only  the  coffcspondcd  feedback  detail  with  the 
history  of  student's  errors.  (It  is  important  to  update.  ) 
39)  The  system  should  give  student's  code  back  into  the  fccdback  report  to  write 
comment  to  any  line  number.  (It  is  important  and  easy  to  update.  ) 
40)  Tbc  system  should  not  display  the  student's  name  during  marking.  It  may  not 
be  fair  to  some  students.  We  argue  that  this  is  not  the  exam  so  it  is  necessary  to  know  the 
student's  name  and  individual  student's  history  of  their  crrors.  (It  is  less  important  but 
easy  to  update.  ) 
41)  Aftcr  closing  'Draft  fccdback  rcport'  intcrfacc,  the  'Crcatc  fccdback  rcport' 
interface  should  be  closed  too  without  asking  the  user  to  confirm  to  close  it  again  and  the 
system  should  tell  the  user  free  to  edit  the  message  in  the  'Draft  fccdback  report' 
interface  (It  is  not  important  but  easy  to  update.  ) 
42)  The  system  should  analysc  student's  file  immediately  after  file  was  loaded. 
Not  to  click  anaysc  button  again.  (It  is  less  important  but  easy  to  update.  ) 
Appendix  1  1.7 43)  The  system  should  not  ask  every  time  when  the  system  could  find  any  error 
after  anallyse  it  because  the  user  can  add  it  later  if  the  user  need.  (It  is  less  important  but 
easy  to  update.  ) 
44)  The  system  should  generate  the  additional  message  automatically  in 
comparison  the  current  student's  errors  with  the  previous  one.  (It  is  less  important  but 
easy  to  update.  ) 
45)  The  system  should  display  the  student's  profile  automatically.  However,  in 
order  to  check  the  user's  giving  feedback  loop,  we  need  to  provide  a  button  to  check 
whether  the  user  taking  into  the  history  of  student's  errors.  (It  is  less  important  but  easy 
to  update.  ) 
46)  The  system  should  provide  'next'  and  'back'  button  (It  is important  to 
updatc.  ) 
47)  The  system  should  have  syntax  colouring  on  code  to  help  the  marker  read  the 
code.  (It  is  less  important  to  update.  ) 
48)  The  system  should  provide  more  option  beyond  'Add',  'Delete',  'Update' 
button  in  the  'Add  design  errors'  interface.  However,  we  implemented  the  evaluation 
version  enough  to  test  our  hypothesis.  Thus,  some  features  were  ignored  in  the 
experiment  version.  (It  is  less  important  to  updatc.  ) 
49)  Adjust  the  error  messages  in  the  'Add  design  errors'  interface  to  be  displayed 
fit  in  the  text  box  in  the  horizontal  scroll. 
50)  'Fccdback  tcmplatc'  intcrfacc,  prctty  blur,  should  bc  c1car. 
5  1)  Each  cxplanation  to  the  quality  fccdback  in  the  'skill  mctcr'  intcrface  should 
be  explained  under  each  bar  of  skill  mctcr 
In  order  to  facilitate  the  developer  in  rc-implcmcnting  the  system  in  the  next  version, 
we  have  sequence  the  suggestions  of  the  evaluators  and  the  participants  from  high  to  low 
importance  which  relate  to  improving  McFcSPA  in  the  next  version.  We  have  groups 
such  suggestions  into  six  groups.  The  first  group  is  high  importance  to  take  into  account 
and  easy  to  improve.  These  are  the  suggestion  #37,  #39.  The  second  group  is,  also  high 
important  to  consider,  the  suggestion  #  14,  #  16,  #24,  #25,  #3  1,  #33,  #45.  The  third  group 
is,  important  to  concern  and  also  easy  to  improve,  the  suggestion  #  43.  The  fourth  group 
is,  moderate  important,  the  suggestion  #35,  #36.  The  fifth  group  is  less  important  to  take 
Appendix  1  1-8 into  account  but  easy  to  update.  These  arc  the  suggestion  #12,40,41,42,44.  The  last 
group  is,  less  important  to  consider,  the  suggestion  #  15,23,34,46. 
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I Appendix  J  -Plan  and  Timetable  of  the  Research 
Year  1  (2003) 
1.  Preparation  Study  and  Literature  Review  January  2003  March  2003 
2.  Initial  Project  Approval  April  2003 
3.  Learning  and  checking  the  potential  methods  March  2003  November  2003 
4.  Further  Literature  Review  May  2003  December  2003 
5.  Exploring  &  playing  with  previous  system 
Year  2  (2004) 
1.  User  requirement  &  Specification 
2.  Design  &  Implementation  preliminary 
scaffolding  system 
3.  Further  Literature  Review 
4.  Mid  Point  Progression  Report  Preparation 
5.  Mid  Point  Review 
6.  Redesign  &  Further  literature  review 
7.  Usability  prototype  design 
8.  Interactive  prototype  design 
Year  3  (2005) 
1.  Functionality  prototype  design 
2.  Decision  approach  design 
3.  Design  analysis 
4.  Refinement 
(Redesign  &  Rcimplemcntation) 
5.  Evaluation  Design 
October  2003  -  December  2003 
November  2003  January  2004 
December  2003  March  2004 
March  2004 
-  June  2004  April  2004 
July  2004 
-  June  2004 
June  2004  -  March  2005 
June  2004  -  August  2004 
September  2004  -  October  2004 
October  2004  -  December  2004 
Dcccmbcr  2004  January  2005 
January  2005  March  2005 
April  2005  Junc  2005 
June  2005  -  July  2005 
Further  literature  review 
6.  Usability  prototype  evaluation 
Year  4  (2006) 
1.  Refinement 
August  2005  -  Fcbruary  2006 
Scptembcr  2005  -  Dcccmbcr  2005 
2.  Usability  evaluation 
3.  Rcfincmcnt 
4.  Final  cvaluation 
January  2006 
April  2006 
June  2006 
March  2006 
May  2006 
July  2006 
Appendix  J  J-1 S.  Further  literature  review  August  2006 
Year  5  (2007) 
1.  Writing  up  the  Thesis  October  2004  -  January  2007 
2.  Thesis  Submission  February  2007 
N.  B.  -  Writing  of  thesis  is  an  ongoing  process  throughout  the  project. 
-  Methods  in  this  plan  are  the  methodology  in  Table  1.1  in  Chapter  1. 
I  GLASGOW 
UNIVERSITY 
LIBRARY 
_I 
Appcndix  J  J-2 